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THIRD  BIENNIAL  REPORT 


[No.   14   IK  SKKII-24J 


OV 


THE  BOARD   OF   REGENTS 


OF 


TO  THE  GOVERNOR, 


FOR  THE 


Fiscal  Years  1883  and  1884,  Ending  July  31st. 


J^Un;v.  CF  MiN. 


TRANSMinEDiTO  THK  LKUISLATUKK  AT  THE  TWENTY -FOURTH 
(THIRD  BIENNIAU  SESSION,  1884. 


ST.    PAUL,    MINN: 


T\u'\)rii¥'ui  University  ••cli;irt<»r"  was  eiiacti^l  by  the  legislat 
arc*   F<*l)rujiry   IS.   180K.      The  tii*st  annual  report  was  that  for 
IHfiS,  transnntt4-d  to  the  legislature  of  18f)9.     The  li\st  annual  re 
port  wjLS  tliat    foi-  1S7S.-     Theie  have*   been   ae<'ordingly  eleven 
annual   re[)r»rts,  and  this  third  l»iennial  leport  is  Xo.  14  of  the 
series. 

The  annual  reports  of  progress  of  the  Gi-:o logical  SURVEY  of 
Minn<\sota  will  1h»  found  in  the  annual  rei)oi*ts  of  the  Board  of 
it<*gents,  beginning  1872.  The  annual  report  of  the  survey  for 
1881  was  j>rint<*(l  separately,  no  oth<M*  reports  of  or  to  the  board 


The  University  of  Minnesota, 

Office  of  the  Board  of  Eeg^nts, 

December  31,  1884. 

SiB:    In  compliance  with  law  I  have  the  honor  to  forward 

herewith  the  third  biennial  report  of  the  Board  of  Regents  for 

the  fiscal  years  1883  and  1884,  ending  July  31  st. 

Very  respectfully. 

Your  obedient  servant, 

HENRY  H.  SIBLEY, 

President. 
To  the  Hon.  Lucius  F.  Hubbard, 

Governor  of  Minnesota, 


BIENNIAL    REPORT. 


THE  BOARD  OF  REGENTS. 


The  Board  of  Regents  is  composed  at  this  dat«  of  the  following 
gentlemen: 

The  Hon.  GREENLEAF  CLARK,  M.  A.,  St.  Paul;  term  expires  in Irt86 

The  Hon.  CUSHMAN  K.  DAVIS,  St.  Paul;  term  expire.s  in 188(> 

The  Hon.  JOHN  B.  GILFILLAN,  Minneapolis;  term  expires  in 1H87 

The  Hon.  KNUTE  NELSON,  Alexandria;  term  expires  in 1887 

The  Hon.  JOHN  S.  PILLSBURY,  Minneaiwlis;  term  expires  in 18H7 

The  Hon.  HENRY  H.  SIBLEY,  St.  Paul;  term  expires  in 1H85 

The  Hon.  THOS.  S.   BUCKHAM,  M.  A.,  Faribault;  t«rm  expires  in lsa5 

AND   EX-OFFICIO, 

The  Hon.  LUCIUS  F.   HUBBARD,  St.  Paul, 

The  Governor  of  the  Stiile. 
The  Hon.  DAVID  L.   KIEHLE,  M.  A.,  Minneapolis, 

The  State  Superintendent  of  Public  Instruction. 
WILLIAM  W.  FOLWELL,  LL.D.,  Minneapolis, 

The  President  of  the  University. 


OFFICER^S   OF   THE   BOARD. 

The  Hon.  Henry  H.  Stbley,  President. 
The  Hon.  J.  B.  Gilfillan,  Recording  Secretary. 
William  W.  Folwell,  Corresponding  Secretiiry. 
R.  A.  Davison,  Treasurer. 

EXECUTIVE   COMMITTEE. 

The  Hon.  John  S.  Pillshuky. 
The  Hon.  John  B.  Gilfillan. 
The  Hon.  Greenleaf  Clark. 
The  Hon.  D.  L.  Kiehle. 

AUDITING   COMMITTEE. 

The  Hon.  Greenleaf  Clark. 
The  Hon.  Thomas  S.  liucKii.VM. 

MEETIN(;s. 

The  annual  meeting  is  tixed  by  the  charter  lor  the  second  Tuesday  in  De- 
cember. There  is  a  meeting  on  Commencement  Day;  other  meetings  occur  as 
called  by  the  president  of  the  board. 

The  executive  committee  meet  regularly  on  one  ol"  the  last  secular  days  of 
each  month. 
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The  following  changes  have  taken  place  in  the  corps  of  instruc- 
tors since  the  last  biennial  report: 

On  July  11,  1883,  Professor  Moses  Marston,  Ph.  D.,  died  from 
the  effects  of  an  accidental  injury. 

Capt.  E.  C.  Bowen,  U.  S.  A.,  Professor  of  Military  Science, 
resigned  his  office  in  March,  1883. 

Instructor  Wm.  A.  Noyce,Ph.D.,  Assistant  in  Chemical  Labora- 
tory, resigned  in  June,  1883. 

Professor  John  S.  Clark,  B.  A.,  Assistant  Professor  of  Latin, 
waft  granted  in  June,  1883,  a  leave  of  absence  for  two  years  for 
the  study  of  his  specialty  in  foreign  univei-sities. 

Professor  Alexander  T.  Ormond  resigned  the  professorship  of 
Mental  and  Moral  Philosophy  and  History  at  the  close  of  the 
y<5ar,  1882-83. 

On  Feb.  24,  1883,  President  Wra.  W.  Folwell,  LL.  D.,  after  a 
faithful  and  arduous  service  of  fourteen  yeare,  during  the  organ- 
ization and  establishment  of  the  University,  resigned  his  office, 
to  take  effect  at  the  close  of  the  passing  year. 

On  March  8,  following,  the  resignation  was  accepted,  to  take 
effect  when  his  successor  should  be  elected  and  qualified. 

In  undertaking  the  n«ponsible  duty  of  filling  the  position  of 
President  of  the  University  made  vacant  by  the  resignation  of 
Dr.  Folwell,  the  board  appointed,  a  committee  with  instructions 
that  by  correspondence  and  by  visitation  they  make  every  effort 
to  find  and  to  secure  a  man  thoroughly  fitted  to  discharge  the 
duties  of  this  pasition. 

After  much  time  and  pains,  the  committee  selected  and  recom- 
mended as  in  every  way  qualified  for  the  position  of  President 
of  the  University,  Professor  Cyrus  Northrop,  of  Yale  College. 

The  report  was  accepted  and  Professor  Northrop  was  unan- 
imously elected  to  assume  the  duties  bf  President  at  the  beginning 
of  the  scholastic  year,  September,  1884. 

There  were  also  added  to  the  corps  of  instructors  — 

Professor  O.  J.  Breda,  Ph.  D.,  for  the  (^hair  of  Scandinavian 
Languages  and  Literature,  in  conformity  with  the  act  of  legislat- 
ure passed  in  1883. 

In  March,  1884,  Rev.  George  Edwin  MacLean,  Ph.  D.,  was 
employed  to  give  instruction  in  the  Dej)artment  of  English  Lan- 
guage and  Literature. 
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THE  GENERAL  FACULTY. 


The  membership  of  the  general  tUculty  at  the  piv^seiit  time  in 
as  follows : 

WILLIAM  W.   FOLWELL,   LL.  D.,  Pri:sii)KNT, 

IiiHtructor  in  Volltieal  Science. 

JABEZ   JiROOKS,  J).  I)., 

Professor  of  (irrek,  ami  in  charge  of  Lalin. 

NEWTON   H.    WINCHELL,  31.  A.,  Prof.  Gkol.  and  Min., 

Statr  GeologiM. 

CHARLES   N.   HEWITT,  M.  D., 

Professor  of  Preventive  Medicine. 

JOHN   G.   MOOKE,  B.  A., 

Professor  of  German. 

CHRISTOPHER   W.    HALL,  M.  A., 

l*rofessor  of  GeoUxjn,  Mineralogy  and  Biology. 

JOHN    C.    HUTCHINSON,   B.  A., 

Assistani  Prof<ssor  (pf  Greek  and  Matht^iaiies. 

JOHN   S.   CLARK,  B.  A., 

Assi^stant  Professor  of  Latin. 

MATILDA   J.   WILKIN,  B.   L., 

Instructor  in  J'Jngli^sh  and  German. 

MARIA    L.    SANFORD, 

Professor  of  Rhetoric  and  Elocution. 

WILLIAM  A.  PIKE,  C.  E., 

Professor  of  Engineering^  and  in  charge  of  Physics. 
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JOHN  F.  DOWNEY,  M.  A.,  C.  E., 

Profe4t8or  of  Mathemnticin  and  AHtranamy. 

JAMES  A.  DODGE,  Pii.  D., 

Profemor  of  Chemistry, 

CHARLES  W.  BEXTON,  B.   A., 

ProfeHHor  of  Frencli. 

EDWAKD   D.  PORTER,  M.  A., 

Profefifiar  of  AqricMure, 

WILBUR  F.  DECKER,  B.   M.  E., 
Instructor  in  Shop  Work^  Jhaicinf/  and  Phym^, 

HENRY  M.   WAITT,  B.  S.. 

InMnietor  in  ?Jnf/inerring, 

FRANKLFN  STAPLES,  M.  D., 

ProfeHHor  of  the  Practice  of  Medicine, 

DANIEL  W.  HxVND,  M.  D., 

Professor  of  Surgery, 

WILLIAM  H.  LEONARD,  M.  D., 
Professw  of  Obstetriof  and  IHseases  of  Women  and  Children, 

PERRY  n.  MILLARD,  M.  I)., 

Professor  of  Anatomy  and  Physiolofty. 

CLARENC^E  L.  IIERRICK,  B.  S., 

Instructor  in  Zoology. 

THOMAS  PEEBLES,  B.  A., 
Instructor  in  Mental  and  Moral  Philosophy  and  Wmtory, 

O,  J.  BREDA,  Ph.  D., 
Professor  of  Scandinarian  Languages, 

GEORGE  EDWIN  MacLEAN,  Ph.  D., 

Professor  of  English, 
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CHARLES  E.  SMITH,  M.  D., 

Pt^o/essor  of  Materia  Medica  and  Therapeutics, 

GEORGE  W.  WOOD,  M.  D., 

I^rofessor  of  Discafies  of  the  Nervou.s  SysUnn  ami  of  Medical  JurUt- 

prudence, 

CHARLES  SIMPSOX,  M.  D., 

Professor  of  Pathology, 

The  financial  condition  of  the  University,  an  obtained  from  the 
records  of  the  State  Anditor,  is  jis  follows  : 

1.  Tlie  Permanent   LTniversity  Fund  has    l)een   increased  as 
follows: 

In  1883 136,378.20 

In  1884 64,752.51 

Total  increiuie $101,130.71 

Making  the  present  amount  of  that  fnnd  $002, 788. 80. 

2.  The  revenue  from  this  fund  which  is  named  the  General 
University  fund,  has  been 

For  the  eight  months  end injr  July  31,  1HH3 $53,829.57 

To  which  is  to  be  added  a  balance  of 12,499.98 

Making  an  aggregate  of ^(i6, 329. 55 

For  the  year  ending  July  31,  18H4 46,435.12 

Total  for  one  year  and  eight  months $112,764.67 

Th(*  disbui-sements  for  tliis  time  have  been  jus  follows  : 

To  JrLY   31,    18S3. 

Support  of  University $4({,0J)1.67 

Fees  of  county  treasurer 124.84 

Total $46,216.51 

To  JcLV  31,   1884. 

Support  of  University i!^."i9,706.83 

Accrued  interest  on  bonds  bought 193.87 

Fees  of  county  treasurer 173.85 

Total 60,074,55 

Leaving  a  balance  on  hand  of 6,473.61 

1112,764.67 

3.  The  fund  styled  Enlargement  of  University  Campus,  es- 
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tablished  by  law  of  1879,  appropriating  $20,000  to  the  purpose 
named,  has  been  drawn  and  expended  as  follows  : 

In  1883 $12,000.00 

In  1884 8,000.00 


$20,000.00 

4.  By  statute  of  1881,  $4G,000  wa.s  set  apart  from  the  State 
Institutions  Fund  for  the  support  of  the  University.  Of  this 
amount  $3.3,000  was  drawn  to  July  31,  1884,  leaving  at  the  date 
of  this  report  a  balance  of  $13,000. 

5.  By  statute  of  1879,  $4,000  wa*^  set  apart  for  the  purchase  of 
furniture  and  apparatus.     Of  thi.s  fund  nothing  has  been  drawn. 

6.  By  statute  of  1881  a  fund  for  the  erection  of  buildings  was 
set  apart— $30,000  for  each  of  the  ye^irs  1881,  1882,  1883,  1884 
and  1885.  Of  this  appropriation  that  of  1881  has  been  drawn, 
and  of  that  of  1882,  $9,000  has  been  drawn,  leaving  a  balance  of 
$12,000  of  the  apiiropriation  of  1882,  and  the  entire  appropria- 
tions of  1883,  1884  and  1885  still  to  be  drawn. 

7.  There  remains  the  fund  derived  from  the  sale  of  the  salt 
lands,  the  proceeds  of  which  are  appropriated  to  the  support  of 
the  geological  survey  of  the  States  This  fund  is  in  the  control 
of  the  Board  of  Regent.s,  and  will  Ix*  reported  in  detail  by  the 
committee  of  the  board. 

THE  (GEOLOGICAL  SURVEY. 

The  progress  of  th(»  work  of  the  geological  survey  has  been 
satisfactory,  and  as  rapid  iis  the  limited  means  and  men  em- 
ployed would  permit.  The  principal  event  of  inti^n»st  hjis  been 
the  completion  and  publication  of  the  first  volume  of  the  final 
report,  which  will  be  laid  before  the  legislature  at  its  next  ses- 
sion (1885).  This  should  be  distributed  generously  to  parties 
who  deserve  it,  and  to  all  public  libraries  in  the  State,  but  it  is 
evident  that  if  no  restriction  be  placed  on  its  distribution,  the 
edition  will  be  at  once  exhausted.  The  value  of  the  book  to  the 
State  and  to  the  Univc^rsity  is  attested  by  the  unprecc^dented 
demand  which  has  already  Ixn^n  made  for  it.  Another  volume 
of  similar  character  is  nearly  ready  for  publication,  and  also 
one  on  the  ornithology  and  mammology  of  the  State, 

INSTKUCTIOX. 

The  prosperity  of  the  University  appears  in  the  progress  of  its 
several  departments.     For  the  particulars  of  attendance,  grad- 
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uations  and  characUn'  of  work  done,  roferenee  is  made  to  the  ac- 
companying reportH  of  departments. 

(X)NCIAISJON. 

In  concluding  this  report  the  board  de.sire  to  exprei^s  t/O  tlie 
legisUitnre  their  full  eonfid(inc(^  in  the  full  and  firm  establish- 
ment of  the  university  in  all  its  relations  and  departments.  In 
its  close  relations  U>  the  elementary  schools  of  the  Stat(»  tli rough 
tin*  higli  schools,  its  coursers  of  study  are  mad(»  aecessilde  to  the 
youth  of  every  neighborhood.  The  eomi)lete  organization  of  its 
several  departments  promises  a  high  degree  of  culture  to  intel- 
ligence in  every  indiLstry  and  calling.  The  generous  endowment 
by  th(i  general  government  go«\s  far  toward  me(^ting  its  current 
exp(>nses.  The  board  ask  only  for  the  generous  appi'eciation 
accorded  in  the  piust,  and  such  continued  financial  aid  lus  seeuLs 
to  be  required  l)y  the  scope  of  its  work,  and  by  its  necessary  and 
natural  growth. 
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TREASURER'S   REPORT. 


FROM  DECEMBER  1,   1882  TO  AUGUST  1,  188:^. 
Robert  A.  Davison,   Tt^easurer, 

IN   ACCXDUNT  with   the   university   of    MINNESOTA. 

current  expenses. 

1882.  -  Dr. 

Dec.      1.  To»balance  from  last  atatenient $.'»,;{:{()  8."> 

1.  To  transferred  from  Geol.  survey  a(Jcount...       178  00 

21.  To  cash  from  state  treasurer (J,5.*J8  35 

23.  To  cash  from  state  treasurer ^joBl   11 

1883. 

Jan.     15.  To  cash  from  Wm.  W.  Folwell 4  80 

Feb.     14.  To  cash  from  state  treasurer o,  7'23  04 

27.  To  cash  from  state  treasurer 4,500  00 

MarchSO.  To  cash  from  stat€  treasurer 0,867  37 

May       1.  To  cash  from  state  treasurer 5, 308  67 

29.  To  cash  from  state  treasurer 5,840  91 

Jone    30.  To  cash  from  state  treasure r 5, 752  2:1 

July     31.  To    Prof.    Pike's  book    account    charged 

to  this  account   in  error  Nov.  30,  1882      109  h5 
31.  To  balance  brought  from  students  lees  ac- 
count        200  00 

1883.  Or. 

Jnlj  31.  By  balance  brought  from  chemical  labora- 
tory account $101  ly 

31.     By  balance  brought  from   college  of  agri- 

cnltnre  account 1,077  61 

31.     By  balance    brought    from  exp.  farm  and 

campus  account 4,259  88 

31.  Balance  brought  from  employes,  work- 
men account 2,740  0(J 

31.     By  balance  brought  from    furniture     ac- 

•       count :i5  00 
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July     31.     By  balance  bronirht  from  hetiting  account.  1,765  59 

31.  By  balance  brouj^ht  from  incidental  ac- 
count   3,493  80 

31.     By  balance  brought  from  library   account  1,274  96 

31.     By  balance  brought  from  repairs  accounts..  612  77 

31.  By  balance  brought  from  siilaries  for  In- 
struction account 22,786  00 

31.  By  experimental  farm  fund  account 
carried  to  this  account  by  error  Nov. 
30,  1882 671  87 

31.     By  balance  ciirried  to  new  account 13,096  50 


$51,915  17       151,915  17 

SALARIES    FOR    INSTRUCTION. 

1882.  Cr.  Vchr. 

Dec.      13.     By  H.  M.  Waitt,  for  salary 8  $a5  00 

21.     By  fiiculty,  pay  roll  for  December 13  3,100  00 

1883. 

Jan.        8.     ByE.D.  Porter,  house  rent,  two  months    26  100  00 

16.     Bvll.  M.  Waitt,  for  salarv 31  85  00 

19.     By  Wm.  H.  Leib,  for  instruction 35  54  00 

31.     By  faeulty,  pay  roll  for  January 39  3,100  00 

Feb.        1.     By  E.  C.  Bowen,  siilary  for  one-half  of 

October 40  50  00 

19.     By  IL  M.  Waitt,  for  sivlary 67  85  00 

28.     By  faculty,  pay  roll  for  February 69  3,100  00 

March  13.     By  H.  M.  Waitt,  for  salary 71  85  00 

14.     By  E.  D.  Porter,  house  rent, two  months     74  100  00 

31.     By  faculty,  pay  roll  for  March 87  3,000  00 

April    13.     By  IL  M.  Waitt,  for  salary 95  85  00 

19.     By  E.  D.  Porter,  house  rent 99  50  00 

30.  By  faculty,  pay  roll  for  April 101  3,000  00 

May       7.     By  E.  D.  Porter,  house  rent 104  50  00 

12.     By  11.  M.  Waitt,  for  s;ilary Ill  85  00 

31.  By  faculty,  pay  roll  for  May 122  3,000  00 

June      1.     By  IL  M.  Waitt.  for  balan(!e  of  salary   123  170  00 

5.     ByE.  I).  Porter,  house  rent 125  50  00 

8.     By  W.  11.  Leib,  for  instruction 127  102  00 

30.  By  faculty,  pay  roll  for  June 154  3,000  00 

July       7.     By  E.  I).  Porter,  house  rent 157  50  00 

31.  Bv  E.  D.  Porter,  salarv  for  .lulv 167  200  00 

^  •  » 

Dr. 
July     31.     To  balance  carried  to  current  expense 

account 22,786  00 


|:22,786  00      $22,786  00 


EMPLOYES  AND  WORKMEN. 

1882.  CV.  Vchr. 

Dec.     21.     By  cash  salaries  for  December 18  $400  00 

1883. 

Jan.     31.     By  cash,  salaries  for  January 39  400  00 

Feb.     28.     By  cash,  salaries  for  February .....'. 69  400  00 

March  31.     By  cash,  salaries  for  March 87  400  00 

April  30.     By  cash,  salaries  far  April 101  400  00 

May     31.     By  cash,  salaries  for  May 122  400  00 

June    30.     By  cash,  salaries  for  June s.. 154  265  00 

July     31.     By  cash,  janitor^s  salary  for  July 167  75  00 

Dr. 
July     31.     To  balance  carried  to  current  expense 

account $2,740  00 

$2,740  00         $2,740  00 
COLLEGE  OF   AGRICULTURE. 

1883.  CV.  Vchr. 
Ifarch  14.     By  cash,  E.    D.    Porter,    expense    of 

Farmers'  Lecture  Course 73  $1,077  61 

Dr, 
Jaly     31.     To  balance  carried  to  current  expense 

account '. $1,077  61 

$1,077  61  $1,077  61 

CHEMICAL  LABORATORY. 

1682.                                                       Cr.  Vchr. 
Dec.     28.     By  cash,  Jas.    W.  Queen  &  Co.,  mer- 
chandise      19  $59  90 

1883. 
Feb.      14.     By  cash,  Geo.  Huhn  &  Co.,  merchan- 
dise      60  20  10 

Jnne     14.     By  cash,  Geo.  Huhn  <&  Co.,  merchan- 
dise   140  21  19 

l>r. 
Jaly     31.     To  balance  carried  to  current  expense 

account $101  19 

$101  19  $101  19 

GKOLOGICAL  SURVKY. 

1882.  (V.  Vchr. 

Dec.       1.     By  balance  from  last  statement $30,565  27 

1.     By  current  expeiise 1  178  00 

22.     N.  H.  Winchell.  sundry  expenses 10  85  45 

22.     By  pay  roll,  salaries  for  December 13  300  00 
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1883.  Vchr. 

Jan.        8.     Rv  Jas.  A.  Dodge,  analyzing  8tone.«....     24  178  00 

:n.     By  pay  roll,  siilaries  for  January 39  300  00 

Feb.        3.     Bv  C.  L.  Herrick,  salary   for  .lanuarv     11  75  (X) 
5.     By  N.   H.    Winchell,    petty   bills  and 

expei)se.s 4*2  50  32 

By  N.  H.  Winebell, 'sundry  bills 43  13  73 

By  S.  M.  Williams,  books  })lank ()4  6  10 

^y  Pi^y  roll,  salaries  for  February G9  300  00 

By  H.  May  be  w,  water  for  analysis....     70  5  80 

By  pay  roll,  salaries  for  Marcb 87  450  00 

By  Chas.  E.  Young,  printing  and   let- 
ter beads J)0  10  00 

By  pay  roll,  salaries  for  April 101  375  00 

By    N.    H.     Winchell,    traveling    ex- 
penses,  et<; 102  115  12 

By  Jas.  W.  (^ueen  t'v:  Co.,  goods  for  ex- 
periments    107  13  75 

By  N.  H.  Wincbelf,  sundry  bills 120  3  59 

By  pay  roll,  salaries  for  May 122  375  00 

By  Wm.  Howling,  mounting  birds 130  15  00 

By  H.  H.Young,  labor 143  30  00 

By  pay  roll,  salaries  for  June 154  300  00 

By  A.  H.  Chester 1(>5  100  00 

By  pay  roll,  salaries  for  July ir»7  300  00 

])r. 
31.     To  balance  carried  to  new  account |?34,145  13 

$34,145  13   $34,145  13 


INCIDENTALS. 

1882.                                                          Or.  Vchr. 

Dec.        8.     By  Emily  L.  Hough,  writing,  etc 3 

8.     By  Lane  &  Davis,  labor  and  mdse 4 

8.     By  Wale,s  t&  Co.,  picture    frames    and 

glass 5 

8.     By  Wales  t^c  Co.,  picture  frames,  etc....  6 
1883. 

Jan.        3.     By  H.  J.  Cobb  t's:  Son,    merchandise....  22 
8.     By  Bradner-Smith    Paper    Company, 

merchandi.se 23 

8.     By  W.  W.   Folwell,  dinners  for  board 

of  regents 25 

10.     By  Emily  L.  Hongh,    writing,  eU' 32 

27.     By  W.  B.  Dunnell,  plans  for  building  36 

31.     By  Berry  tS:  Onion,  merchandise 38 


o. 

16. 

• 

28. 

March  6. 

31. 

April 

5. 

30. 

30. 

May 

10. 

2(). 

31. 

.Tune 

i:{. 

19. 

30. 

July 

21. 

31. 

$21  00 

30  00 

91 

21 

20 

10 

10 

80 

43 

14 

6 

00 

24 

80 

75  00 

15 

69 
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1883. 
Feb.     10. 

13. 

14. 

14. 

14. 

15. 

15. 

19. 
March  13. 

15. 
16. 
16. 
16. 
20. 
20. 
27. 

31. 
April      5. 

6. 

6. 

«. 
16. 
26. 

1. 


May 


Jooe 


8. 
11. 
12. 
12. 
15. 
VI 
17. 
26. 


4. 

9. 

9. 
13. 
13. 
13. 
13. 
13. 
13. 
13. 
14. 
19. 
22. 


Vchr. 

By  C.  W.  Davison,  directory 46 

By  B.  Brown,  carriage 50 

By  Minneapolis  Tribune  Co.,  papers...  52 

By  E.  C.  Pratt,  expressage 55 

By  W.  W.  Parker,    mounting  picture  59 

By  Pioneer  Press  Co.,  advertising 62 

By  Berry  &  Onion,  oil,  etc 63 

By  W.  F.  Decker,  sundry  bills 66 

By  Ariel   Association,  ensealing  pros- 
pectus   72 

By  C- W.  Hall,  sundry  expenses 76 

By  McMillan  &  Hastings,    insuran  e..  79 

By  Bradner-Smi  th  Paper  Co. ,  en  velopes  80 

By  Berry  &  Onion,  oil 81 

By  Emily  L.  Hough,  clerical  services  84 
By  Emily  L.  Hough,  clericiil  services  85 
By  St.   Paul   Fire  and  Marine  Insur- 
ance Co.,  insurance 86 

By  American  Express  Co.,  express 88 

By  Berry  «fe  Onion,    merchandise 89 

By  E.  C.  Pratt,  expressage 91 

By  Evening  Journal,  advertisinjr 92 

By  Gust.  E.  Stechert,  merchandise...  93 

By  Wm.  A.  Pike,  freight,  etc 97 

By  Tinius  Olson  &  Co.,  testing  machine  100 

By  E.  E.  White,  music  books 10.5 

By  Emily  L.  Hough,  clerical  services..  106 

By  Johnson, Smith  &  HaiTison.  printing  109 

By  Emily  L.  Hough,  writing 110 

By  C.  D.  Whitjvll  &  Co.,  books 113 

By  Emily  L.  Hough,   writing 114 

By  Geo.  Kuhn,  filing  plat  of  K.  add...  116 

By  Ix)ckwood,  Upton  &  Co.,  labor,  etc.  118 
By  TiniuSjOlsen  &  Co.,  balance  due  on 

testing  machine .' 121 

By  H.  M.  Waitt,  sundry  bills 124 

By  J.  E.  Gallow,  freight  paid 128 

By  J.  E.  Gallow,  freight  and  cartage...  129 

By  Chas.  D.  Whit4ill& Co., merchandise  131 

By  Tribune  job  department,  printing  132 

By  F.  Engel,  binding  reports 1.33 

By  F.  Danz,  music  at  commencement  134 

By  Emily  L   Houjzh,  ribbons 137 

By  Emily  L.. Hough,  wTiting 138 

By  Berry  &  Onion,  merchandise 139 

By  I.  Monasch,  diplomas 141 

By  Phelps  &  Bradstreet,  use  of  chairs  144 

By  Nelson,  Tenney  &  Co.,  lumber 147 


3  00 

6  00 

8  00 

5  50 

10  00 

3  40 

10  65 

15  20 

75  00 

41  85 

576  00 

21  25 

5  30 

15  60 

23  00 

279  00 

32  85 

6  30 

2  50 

10  00 

(\   24 

58  14 

500  00 

5  00 

18  60 

247  10 

26  60 

5  00 

4  a5 

6  93 

7  75 

260  00 

6  24 

28  00 

15  27 

16  58 

45  50 

48  50 

60  00 

3  00 

26  60 

3  70 

13  50 

7  30 

22  99 

IG  BIENNIAL   KEPORT. 

1883.  Vchr. 

June    22.  By  Bard  well,  Robinson  &  Co.,  moulding  148  3  00 

26.     Bv  Stone  &  Halbert,  insurance 149  90  00 

26.  By  W.  F.  Decker,  sundry  bills,  ete....  150  28  48 

26.     By  W.  F.  Decker,  sundry  bills lol  30  10 

26.     By  W.  F.  Decker,  sundry  bills 152  23  31 

30.    By  M.  W.  Glenn,  labor  and  repairs 153  14  55 

July       6.  By  R.  S.    Davison  &  Co.,  sundry   ex- 
penses   156  9  35 

9.  By  Tribune  job  department,  calendars  158  355  98 

9.     By  Ariel  Association,   advertising 159  7  50 

Dr. 

July     31.     To  balance  carried  to  current  expense 

account $3,493  80 

$3,493  80        $3,493  80 
LIBRARY. 

1882.  Cr.  Vcbr. 

Dec.      21.     By     O.     ^L     Larawa^',    postmaster, 

books 14  85  47 

28.     By  E.  and  J.  B.  Young  t't  Co.,  books.     17  85  54 

28.  By  Est es  iS:  Lauriat,  books 18  162  75 

1883. 

Jan.      10.     By  C).  >L  Lara  way,  postmaster,  books..  29  95  35 
15.     By  O.  M.  Lara  way,  postmaster,  maga- 
zine subscription 3(>  14  45 

29.  By  B.  F.Stevens,  foreign  reviews 37  5  60 

Feb.      10.     By  C).  M.  Lara  way,  postmaster,  books  44  19  35 

12.     By  Mrs.  Allen  Whitman,  books 47  135  00 

12.      By   Jos.    R.    Osgool     &     Co.,    book 

index 48  10  50 

12.     By  W.  ().  Davis  \-  Co.,  books 49  119  10 

May      10.     By  (Just.  E.  Stecbert,  books 1(H  21166 

June     12.     By  Charlotte  A.  Rollit,  paid  out  J'or 

labor 130  H  40 

20.     By  Gust.  E.  Stecbert,  books 145  281  IS 

20.     By  S.  A.  Brown,  clerk  department  of 

state,  packing,  etc 146  30  00 

July       9.     By  Gust.  E.  Stecbert,   books 160  2  36 

10.     By  Johnson,  Smith  &  Harrison,  print- 
ing     16->  2  25 

Dr. 
July  31.       To  balance  carried  to  current  expense 

account $1,274  96 

$1,274  96  $1,274  96 


UNIVERSITY   OF  MINNESOTA  17 


REPAIRS. 

1883.  CV.  Vchr. 

Jan.      17.     By  George  Gray,  paints,  varnish,  et<;.     '^i 

19.     By  George  Gray,  painting 34 

April    14.     By  Sykes  &  Andrews,  material  and 

labor 96 

Jane    18.     By  John  T.  Lucas,  repairing  roof. 142 

July    10.     By  Folds  &   Griffith,  carpeting,  cur- 
tains, etc 161 

14.     By  Lister  Bros.,  labor 163 

Dr. 
July    31.     To  balance  carried  to  current  expense 

account $612  77 


|59  75 

140  70 

314  49 

2  00 

65  53 

80  30 

$612  77  ^12  77 

EXPERIMENTAL  FARM  AND  CAMPUS. 

1882.                                                      O.  Vchr. 

Dec       1.     By  Geo.  Huhn  <&  Co. ,  mdse 2                                 $2  48 

11.     By  E.   D.  Porter,  labor,  pay  roll  for 

November 7 

20.     By  Miller  Bros.,  mdse 9 

28.     By  Jas.  W.  Queen  &  Co . ,  mdse 15 

28.     By  C.  A.  Smith  &  Co.,  wagon 16 

30.     By  Merrimftn,  Barrows  &  Co.,  lumber  20 

30.     By  W.  Q.  Greeley,  blacksmi thing 21 

1883. 
Jan.        8.     By  E.  D.  Porter,  labor,  pay  roll  for 

December 27 

9.     By  Wyman  Elliot,  plants  and  seeds...  28 
Feb.       10.-    By  Pike&  Sturtevant,  surveying  and 

staking  45 

14.     By  C.  W.  Shatto,  bob  sleds,  etc 53 

14.  By  Hobart  &  Chattendon,  posts  for 

fencing 54  43  92 

15.  By    Chas.     Robinson,     abstract      of 

Thatcher's  addition 61 

17.     By  Stammwitz  &  Schober,  feed 65 

19.     By  E.  D.   Porter,  labor,  pay  roll  for 

January 68 

Mftrch  14.     By  E.  D.  Porter,  labor,  pay  roil  for 

February 75 

April    11.     ByJno.   Leinen,  rent  of  land,  seed, 

etc 94 

19.     By  E.  D.  Porter,  labor,  pay  roll  for 

March 98 

Maj      7.     By  E.  D.  Porter,  labor,  pay  roll  for 

April 105 

3 


382  46 

286  78 

14  15 

60  00 

122  47 

37  80 

310  81 

94  59 

33  50 

33  60 

5  75 

14  87 

150  39 

153  27 

157  99 

206  40 

350  41 
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1883.  Vchr. 

May     12.     By  Hull  &  Dyer,  blacksraithing 112  30  95 

17.     By  Anthony  Kelly  &  Co.,  mdse.,  ce- 
ment   117  42  25 

June      5.     By  E.  D.   Porter,  labor,  pay  roll  for 

May 126  818  43 

July        5.     By  E.   D.   Porter,  labor,  pay  roll  for 

June 155  906  61 

Dr. 
July      31.     To  balance   carried    to   current   ex- 
pense account 4,259  88 

$4,259  88       $4,259  88 

enlarctEment  of  campus. 

1882.  I>r.  Vchr. 

Dec.        1.     To  balance  from  last  statement $3,127  56 

1883.  Or. 

March  20.     By  Geo.  M.  Hunt,  rele.ise  of  tax  title    83  $35  00 
May      18.     By  Wetm ore  heirs,  deed  to  lot  in  cam- 
pus    119  500  00 

11.     By  Tribune  Printiii;;  Co.,  notices 115  72  00 

July     20.     By  J.  E.  Gallow,  deed  to  lot  in  campus  164  350  00 

30.  By  O.  D.  Thatcher,  E.  L.  P.  Thatcher 

and  C.  Dexter,  deed  to  lot  in  campus  166  550  00 

31.  By  balance  carried  to  new  account 1,620  56 

$3,127  o(i       $3,127  56 

FURNITURE. 

1883.  Cr.  Vchr. 

March  17.     By  Wm.  Glessner  &  Son,  ofhce  desk...     82  $35  00 

Dr. 
July     31.     To  balance  carried  to  current  expense 

account $35  00 

$35  00  $35  00 

HEATING. 

1882.  Cr.  Vchr. 

Dec      22.     By  Armstrong:  <&  Truesdoll.  fuel 11  $S04  37 

22.     By  Armstrong  cS:  Truesdell,  fuel 12  365  57 

1883. 

Feb.      14.  By  Ball  &  Naylor,  work  on  boiler 51  1   25 

14.  By  Sykes  &  Andrews,  steam  jjauge 56  4  00 

14.  By  Sykes  <Sc  Andrews,  labor  and  mdse  57  33  65 

14.  By  Sykes  &  Andrews,  stop  valve 58  4  00 
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1882.  Vchr. 

March  16.     By  Armstrong  &  Truesdell,  fuel 77  257  00 

16.     By  Armstrong  &  Truesdell,  fuel 78  131  25 

June    13.     By  Armstrong  &  Truesdell,  fuel 135  74  50 

Dr. 
Jaly    31.     To  balance  carried  to  current  expense 

.  account $1,765  59 

$1,765  59       11,765  59 
STUDENTS   FEES. 

1882.  Dr. 

Dec.     23.     To  cash  received  from  W.  W.  Folwell    $200  00 

1883.  Cr. 

July    31.     By    balance  carried   to  current    ex- 
pense account $200  00 

$200  00  $200  00 

PROF,    pike's    book. 

1882.  Cr. 

Dec     1.     By  balance  from  last  statement $109  85 

1883.  Dr. 

June  25.     To  Prof.  W.  A.  Pike,  from  sale  of  300 

pamphlets $27  99 

July    31.     To  balance  carried  to  new  account. .. .  81  86 

$109  85  $109  85 

SALT    LAND    SALES. 
1882. 

Dec.        1.     To  balance  from  last  statement $17,50137 

5.  To  cash  received  from  H.  G.  Stordock, 
deed  to  Tore  Jorgenson  of  the  N.  J,  S. 
W.  i,  and  S.  W.  i,  S.  W.  1,  of  sec- 
tions 28:1  :J6:44 $()00  00 

and  sundry  interest  pjiynicnts, 

etc 3:M  21 

$9:^1  21 
less  commission  on  sale 15  00        919  21 

27.     To  cash  received  from  Chas.  J.  Wri^'ht, 

being  interest  due  on  cert.  14 11  90 

1883. 

Jan.     18.     To  cash  received  from  II.  G.  Stordock  in 

payment  off].  },  S.  E.  \  and  S.  ],  N. 

E.  J  and  N.  W.  J,  S.  E.  i  sec.  XIA'M]: 

45 1,000 

le»i  commission 125        975  00 
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1883. 
Feb.        9.     To  ciush  received  from  Clias.  J.  Wright, 

balance  due  on  8.  W.  ],  N.  W.  j  m-c. 

124:133:44  170  00 

14.     To   cash   received  from    First    National 
bank,    Fergus   Falls,    being    interest 

payments  on  sundry  certificates I,'i38  lo 

March  10.     To  cash  re  eived    from    H.  G.  Stordock, 

being  payment  on  sale  of  E.  j,  S.  E.  \ 

sec. -23:136:45 128  40 

less  commission  on  siile 1*2  00        116  40 

13.  To  cash  received  from  H.  G.  Stordock, 
being  payment  on  sale  <»f  N.  \,  8.  W. 
]  and  S.  E.  i,  S.  \V.  }   s<-c.  :W:13(>:44 

'250  43 

less  commission  on  siile 19  00        *231  43 

April    17.     To  cash  received   from   If.  G.  8tordock, 

being  payment  on  sale  of  8.  2«  N.  W 
\  and  8.  W.  ],  N.  E.   ]  sec.  30:130:44 

...238  -20 

less  commission  on  sale 22  60        215  60 

June      9.     To  cash    received   from    First    National 

bank  Fergus  Falls,  as  balance  due  on 
8.  A,  N.  W.  }  and  N.   i,  8.  W.  |  sec. 

13:133:44 764  32 

28.     To  cash  received  from  Theo.Otjen,  being 
interest  due  on   sec.  155  and  h  of  sec 

34:136:45 228  48 

30.     To  cash  received  from  C.  8.  Otjen,  being 
interest  due  on  sec.  2  and  W.  \  of  sec. 

12:135:45  and  h  of  sec.  34:136:45 322  43 

Julr'       7.     To  cash  received   from    If.  (i.  Stordock, 

being  payments  of  interest  on  sundry 

certiticates IJKJ  13 

14.     To  casli    received    from    H.  G.   StordfU'k, 
beiiiir  i>avments  of  interrst  on  siindrv 

certilirates  246  (58 

16.     To  cash    leceiNi'd    iioiu  .1.  .1.  Haiinnian, 

beiii^  balance  dur  on  see.  27  :!:>(»:  45...      2,17(>  (H) 
26.     To  cash    received    from    H.  (i.  Stordock, 
being  payments  on  l;ind    and    sundry 

interest  j)av  incuts 6()0  00 

By  balance  carried  to  new  ai  count 26,833  10 

S26,8:i:{   10  126,833  10 

lu  ri.niNc  .ucoiNT. 

1882.                                                           /v. 
Dec.        1.     To  balance  from  last  statt-mer.t $^5.610  77 
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1883.                                                         Cr.' 
July    31.     By  balance  carrietl  to  new  account $5,610  77 

$5,610  77         $5,610  77 

EXPERIMENTAL   FARM   FUND. 

1882.  I>r. 

Dec       1.     To  balance  from  last  statement $671  87 

1883.  Cr. 

July    81.     By  balance  carried  to  new  account $67187 

$671  87  $671  87 

LAND  SALE   FUND. 

1882.  Dr. 

Dec.       1.     To  balance  from  last  statement $528  42 

1883.  Cr. 

July    31.     By  balance  carried  to  new  account $528  42 

$528  42  $528  42 

WATER  SUPPLY. 

1882.  Dr. 

Dec       1 .     To  balance  from  last  statement $402  93 

1883.  Or. 

July    31.     By  balance  carried  to  new  account $402  93 

$402  93  $402  93 

SUMMARY   OF   ACCOUNTS. 

1883. 

July    31.     Building  account,  to  balance $5,610  77 

31.     Current  expense  account,  to  balance 13,096  50 

31.     Enlargement  of  campus  account,  to  bal- 
ance        1,620  56 

31.     Experimental  farm  fund  account,  to  bal- 
ance   671  87 

31.     Land  sale  fund  account,  to  balance 528  42 

31.    Salt  land  sales  account,  to  balance 26,833  10 

31-     Water  supply  account,  to  balance 402  93 

31.     Geological  survey  account,  by  balance...  $34,145  13 

31.     Prof.  Pike's  book  account,  by  balance...  81  86 

Balance  in  treasurer's  hands 14,537  16 

$48,764  15      $48,764  15 
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TREASURER'S  REPORT. 


Treasurer  Davison's  Ehport  for  Year  ending  Aug.  1, 1884. 

Robert  A.  Davinon,  Trea.vner^  in  Account  with   University 

of  Minnesota. 

CURRENT    EXPENSES. 

1883.  Dr. 

Aug.       1.     To  balance  from  last  sUiteuient $13,096  50 

Sept.     29.     To  cash  from  state  treajHurer  for  July, 

August  aud  September 9,582  77 

Oct.         8.     To  cash  from   sale   of    pine   edgings, 

books,  etc 53  95 

Nov.       1.     To  cash  from  state  treasurer 5,799  93 

Dec.        8.     To  cash  from  state  treasurer 5,707  29 


Jan.        4.  To  ca«h  from  state  treasurer 6,312  52 

Feb.        2.  To  cash  from  state  treasurer 5,022  56 

March    7.  To  cash  from  state  treasurer 5,062  12 

April      5.  To  cash  from  state  treasurer 4,691  67 

May       1.  To  Ciish  from  state  treasurer 5,829  36 

June      2.  To  CiUih  from  state  trea.su rer 6,685  00 

23.  To  cash  refunded  to  W.  W.  Folwell....  1  32 

July       2.  To  cash  from  sti\te  trejisurer 7,013  61 

31.  To  balance  from  students' fees  account  1,571  00 

1884.  Cr. 

July     31.     By  balance  transferred  from  apparatus 

account $674  57 

31.     By  balance  transferred  from  chemical 

laboratory  account 529  55 

31.     By  balance  transferred  from  college  of 

agriculture  account 8,898  54 

31.     By  balance  transferred   from  employes 

account 2,480  00 

31.     By  balance  transferred  from  fujniture 

account 8  00 

31.     By   balance  transferred  from  heating 

account 1,254  99 
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1884. 
July    31. 

31. 

31. 

31. 

31. 

31. 


1883. 
Aag.    15. 

15. 

31. 
Sept.  29. 
Oct  31. 
Nov.  30. 
Bee.  21. 
3. 

3. 

11. 

1H84. 

Jan.  31. 
Feb.  29. 
Mareh  31. 
April  10. 
30. 

30. 
U»j  28. 
June     5. 

14. 

1  to  30. 
17. 

17. 

18. 


By  balance  transferred  from  incidental 

accoant 

By  balance  transferred  from  library 

account 

By  balance  transferred  from    repairs 

fkccoont 

By  balance  transferred  from  salaries 

for  instraction  account 

By  balance  transferred  from  workshop 

account 

By  balance  carried  to  new  account 

$76,429  60 
SALARIES  FOR  INSTRUCTION. 

O.  Vchr. 
By  £.  D.  Porter,  house  rent  one  and 

one-half  months 5 

By  C.  L.  Herrick,  work  in  July 6 

By  E.  D.  Porter,  salary  for  Aogust 11 

By  faculty  pay  roll  for  September 18 

By  faculty  pay  roll  for  October 55 

By  faculty  pay  roll  for  November 74 

By  faculty  pay  roll  for  December 97 

By  W.  W.  Folwell  paid  Prof  Brooks, 

instruction  in  Latin 78 

By  W.  W.  Folwell  paid  Prof.  Hutchin- 
son, instruction  in  Latin 78 

By  W.  H.  Leib,  ten  vocal  lessons 88 

By  faculty  pay  roll  for  January 122 

By  faculty  pay  roll  for  February 130 

By  faculty  pay  roll  for  March 152 

By  Geo.  E.  MacLean,  sjilary  for  March  158 
By  J.  C.  Hutchinson,   extra  work  in 

Latin 173 

By  faculty  pay  roll  for  April 174 

By  fiftculty  pay  roll  for  May 189 

By  Thomas  Peebles,   half  of  Septem- 
ber, 1883 202 

By  Geo.  E.   MacLean,  balance  due  for 

year 206 

By  (acuity  pay  roll  for  June 247 

By  Jabez  Brooks,  for  balance  of  salary 

1883  and  1884 208 

By  C.  W.   Hall,  for  balance  of  salary, 

1883  and  1884 209 

By  C.  W.  Benton  for  balance  of  salary, 
1883  and  1884 212 


4,375  59 

1,355  41 

497  92 

31,130  84 

303  02 

24,921  17 

$76,429  60 


$75  00 
100  00 
200  00 
2,535  00 
2,760  00 
2,760  00 
2,760  00 

225  00 


150  00 

60  00 

2,760  00 

2,760  00 

2,760  00 

175  00 

150  00 

2,935  00 

3,010  00 

87  50 


58  34 

2,835  00 

250  00 

150  00 

200  00 
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1884.  Vchr. 
June    19.     By  J.  C.  Hutchinson  for  balance  of  sal- 
ary, 1883  and  1884 2i:5  100  00 

20.     By  J.  F.  Downey,  for  balance  of  siilary, 

1883  and  1884 !..  214  100  00 

20.     By  Jabez  Brooks  for  balance  of  salary. 

1883  and  1884 2ir>  225  00 

20.     By  Jno.  G.  Moore   for   balance  of  sal- 
ary, 1883  and  1884 21()  2(K)  00 

23.     By  Emma  F.   Trussel,  salun-    for  Sep- 
tember, 1883 237  50  00 

30.  By   M.    L.  Sanford,  extra   instruction 

fortwoterms 24^)  500  00 

31.  By  E.  D.  Porter,  salary  for  July,  1884.  209  200  00 
31.     To  balance  carried  tocurreent  expense 

account 31,130  y<4 

^31,130  84     $31,130  H4 
EMPLOYES   AND    WORKMEN. 

1883.  (V.  Vchr. 

Aug.     31.  By   J.    E.   Gallow,    janitor   work   in 

August 11  $  75  00 

Sept.    29.  By  pay  roll  tor  month  of  September.     18  125  00 

Oct.       31.  By  pay  roll  for  month  of  October 55  335  00 

Nov.     30.  By  pay  roll  for  month  of  November.     74  235  00 

Dec.      31.  By  pay  roll  for  month  of  December..     97  285  00 

1884. 

Jan.      31.  By  pay  roll  for  month  of  January....   122  235  00 

Feb.      29.  By  pay  roll  for  month  of  February....   130  235  00 

March  31.  By  pay  roll  for  month  of  March 15H  235  00 

April    30.  By  pay  roll  for  month  of  April  174  235  00 

May      28.  By  pay  roll  for  month  of  May  189  235  00 

June     30.  By  pay  roll  for  month  of  June 247  175  00 

July     31.  By.  pay  roll  for  month  of  July 2()9  75  00 

31.  To  balance  carried  to  current  expense 

account 2,480  00 

$2,480  00  $2,480  00 

(JEOLOGK'AL   SI  RVEY. 

1883.  rv.  Vchr. 

Aug.       1.     By  balance  from  last  statement $34,145  13 

31.     By  Warren  Upham,  work  in  August.  11  100  00 

Sept.    29.     By  pay  roll  for  month  of  September...  is  375  00 

Oct.      27.     By  A.  Fuess,  microscope  and  lenses...  51  127  34 
27.     By  N.  H.  Winchell,  petty  expenses  (>-28 

to  9-18 52  33  15 

27.     By  N.  H.  Winchell,  tield  expenses  for 

June 53  80  45 

31.     By  pay  roll  for  month  of  October 55  375  00 
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1883.  Vchr. 

Nov.      9.     By  Lyman  Bros.,  bottles  and  corks...     (iO  1  20 

23.     By  Mrs.  H.  A.  Wood,  fawn  skin G2  10  00 

28.     By  N.  H.  Winchell,  expenses  for  Oc- 
tober      70  29  68 

28.  By  O.  T.  Sweet,  cloth  for  charts 72  3  26 

30.  By  pay  roll  for  month  of  November..     74  375  00 
Dec.    19.     By  C.  L.  Herrick,  six  types  of  animal 

life 94  1  50 

21.  By  pay  roll  for  month  of  December...     97  375  00 

29.  By  N.  H.  Winchell,  expenses  for  Nf  - 

vember 104  23  74 

1884. 
Jan.    15.     By  C.  L.  Herrick,  salary  for  August, 

1883 ". 105  75  00 

31.  By  pay  roll  for  month  of  January 122  375  00 

Feb.     29.     By  pay  roll  for  month  of  February....  130  375  00 

March   7.     By  W.  Howling,  mounting  fawn,  etc.  132  41  75 

8.     By  C.  H.  Hitchcock,  geological  map 

of  United  States i;U>  42  00 

11.     By  Paul  ASinsheimerjCii^ic  of  drawers  142  40  00 

14.     By  S.  M.  Williams,  stationery  account  140  3  13 

14.     By  8.  M.  Williams,  stjitionery  account  147  4  50 

22.  By  N.  H.  Winchell,  expenses  and  bills 

for  January 149  31  35 

31.     By  pay  roll  for  month  of  March 152  375  00 

April     9.     By  H.  G.  Griswold,  plats 155  8  40 

10.     By  M.  W.  Connor,  repairs  on  wagon.   15()  5  75 

10.     By  I.  S.  Kellogg,  plats,  93 159  55  80 

10.     By  Paul  &  Sinsheiiuer,  two  wall  cases.   163  165  00 

30.  By  Pay  roll  for  month  of  April 174  375  00 

Mmj     16.     By  Charles  D.  Whitall  &  Co.,  books. .   181  27  55 

17.     ByCharlesE.  Young  &  Co.,  label 'cards  184  3  00 

28.  By  pay  roll  for  month  of  May 189  300  00 

29.  By  N.  H.  Winchell,  expenses  Febru- 

ary, March  and  April 192  46  31 

Jane    13.     By  L.  Laramie,  harness 204  25  00 

•21.     By  N.  H.  Winchell,  expenses  for  May  218  11  66 

21      By  William  J.  Scott,  lynx 231  2  00 

21.     By  C.  W.  Hall,  expenses  on  trip 235  6  92 

30.  By  pay  roll  for  month  of  June 247  300  00 

July      3.     By  Empire  Distilling  Company,  bar- 

relalcohol 250  28  50 

17.     By  H.  V.  Winchell,  work  in  laboratory  264  65  00 

26.     By  N.  H.  Winchell,  expenses  in  June  266  27  70 

30.  By  C.  L.  Herrick,  petty  exi)enses '■ZHH  20  35 

31.  By  pay  roll  for  month  of  July 269  375  00 

31.     To  bal.  carried  to  new  account 39,267  10 

$39,267  10     $39,267  10 
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INCIDENT  IL   ACCOUNT. 

1883.                                                         Cr.  Vchr. 

Aug.      7.     By  Gale  &  Co.,  insurance 1 

11.     By  H.  J.  Fletcher,  transcript  of  lect- 
ures   M 

22.    By  J.  C.  Arthur,  botanical  work  and 

expense 8 

25.  By  O.  M.  Lara  way,  for  postage 9 

27.  M.  L.  Sanford,  work  and  expense  in 

su mm  ei  school 10 

Sept.      1.     By  Robert  Barker,  patching  ceiling...  12 

19.     By  Barnard  <fe  Cope,  rent  of  chairs  ...  13 

26.  By  W.  A.   Pike,  express,  telegrams, 

etc 17 

Oct.        6.     By  J.    E.   Gallow,   help  in   cleaning 

bnildiugs 24 

6.     By  M.  L.  Sanford,  ribbon  for  college 

colors 26 

6.     By  Delta  Sigma  Soc,  use  of  piano. ...     27 
6.     By  J.   11.   Locke,  use  of  piano  three 

months 28  7  80 

6.     By  W.   W.  Folwell,  petty  expenses, 

freight,     expre.ss,     etc.,     for    year 

1S81-H2 29  146  76 

6.     By  W.   W.   Folwell,  petty  expenses, 

freight,     express,     etc.,    for    year 

1882-83 31  145  26 

9.     By  John  E.  Nealin,  labor  3}  days 32  4  80 

10.  By  Berry  &  Onion,  merchandise 34  14  98 

11.  By    Johnson,    Smith     &     Harrison, 

printing 35  14  50 

11.     By  St.  Paul  Fire  and  Marine  Insur- 
ance Company,  insurance 36 

13.     By  Tribune  Job  Dep.,  priutiag 41 

13.     By  Wales  <fc  Co.,  framing  picture 43 

15.     By  B.  Brown,  carriage  Com.  day 44 

Nov.     28.     By  Evening  Journal,  advertising 64 

28.  By  Pioneer  Press  Co.,  advertising 65 

Dec.        1.     By  Galpin  &  Emers<^)ii,  material  and 


labor 75 

3.     By  Chas.  D.  Whitall  iS:  Co.,  mdse 79 

3.  By  Chas.  I).  Whitall  &  Co.,  mdse 80 

4.  By  Dyer   &  Howard,    tuning   piano 

and  music 81 

5.  By  McMilhm  &  Hastings,  insurance.  83 

7.     By  Berry  &  Onion,  mdse 84 

7.     By  Berry  &  Onion,  mdse 85 


J225 

00 

98  00 

32 

15 

13  75 

64 

62 

1 

50 

7 

50 

12 

40 

59 

25 

6 

50 

7 

00 

135  00 

16  00 

2  70 

5  00 

4  00 

13  60 

9  52 

10  37 

60  09 

6  09 

216  00 

5  50 

11  60 

17  60 

75  00 

67  90 

10  75 

159  63 

9  00 

26  00 

3  09 
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1883.  Vchr. 
Dec.       8.     By  KeDyon  &  Lara,  carpet  and  mat- 
ting      86 

10.  By  Ariel  Association,  advertising 87 

20.  By  W.  W.  Folwell,  expenses  to  Nat. 

T.  Aw»n 96 

21.  By  Frank  A.  Johnson,  clerical  work 

in  Decamber 98 

21.     By  J.   S.    Pillsbary,  traveling  exp., 

com.  on  vacancies 99 

21.  By  Minn.  Tribune  Co.,  advertising...  101 

24.  By    Johnson,    Smith    &    Harrison, 

printing 102 

28.     By  F.  C.  Walker,  cleaning  carpets...  103 
1884. 

Jan.      15.     By  Greenleaf  Clark,  traveling  exp., 

com.  on  vacancies 107  215  60 

22.  By  J.    B.  Giltillan.    traveling  exp., 

com.  on  vacancies Ill 

25.  By  Chas.  D.  Whitall  &  Co.,  radse....  112 

25.  By  J.  £.  Gallow,  hired  help  in  clean- 

ing   114 

Feb.       4.     By  F.  C.  Berry  &Co.,  mdse 124 

15.  •  By  Kenyon  &  I^ra,  stair  pads 128 

March    8.     By  Ginn,  Heath  &  Co.,  books 137 

11.  By  Johnson,  Smith  &  Co.,  printing...  141 
13.     By  Merriman,  Barrows  &  Co.,  lum- 
ber   144  22  03 

13.     By  Tribune  Job  Printing  Co.,  print- 
ing   145  12  50 

10.     By  Janney ,  Brook.s  &  Co. ,  mdse 1 40  1 3  87 

26.  By  M.  L.Sanford,  express  charges,  etc.  150  2  25 
April   10.     By  MacClary  &  Quigley,  work  and 

material 157  18  60 

12.  By  J.  E.  Gallow,  help  hired  to  clean 

wells 160 

12.     By  Church  &  Graves,  lumber 161 

12.     By  Galpin  &  Emerson,  materials  and 

labor 162 

10.     By  Wales  &  Co.,  framing  pictures 164 

16.  By  Louis  Dreka,  diplomas 168 

17.  By  W.  F.  Decker,  petty  expenses  to 

February  23 171  26  16 

Kay  15.  By  Commercial  Bank,  petty  expenses 
from  May  29,  1883,  to  April  12, 
1884 177  15  00 

16.  By  Junior  Annual,  advertising 179  20  00 

17.  By  C.  M.  Palmer,  publishing  adver- 

tising   183  16  50 


22  00 

17  30 

14  25 

3  15 

3  00 

6  72 

46  50 

5  00 

4  00 

33  25 

8  02 

31  25 
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1884.  Vfhr. 

May     24.     By  Miller  Bros..  iiidi*e 18o  1  OQ 

29.     By  Jobrwon,  Smith  &  H..  printing  ...  KM)  So  00 

31.     By   F.    A.   Johnson,   office    work    in 

May l^ry  22  50 

31.     By  H.  M.   Waitt,  petty  expenses  for 

year im  10  27 

June       3.     By  Wm.  Fenwick.  sprinkling  street..  199  1  50 

June    14.     Bv  Man'   Bowen.    office   and    library 

work 205  :37  00 

17.  By  C.  W.  Hall,    petty  bills    and    ex- 

penses    210 

18.  By  Frank  A.  Jobn.son.  r>o>tajie 211 

20.  By  J.  E.  Gallow,  i>etty  bills  and    e.\- 

penses 217 

21.  By  I.  Moniisch,   filling  out  diplomas..  219 
21.     By  Minneapolis   Tribune  Co..  adver- 
tising   2*22 

21.     By  W.  W.  Folwell.  petty  bills  and  ex- 

pen.ses 223 

21.     By  F.   A.    Johns<jn,    office    work    in 

April 224 

21.     By    F.    A.    Johnson,    office  work    in 

March 225 

21.     Bv    F.    A.    Johnson,    office   work    in 

February 22f> 

21.      By  F.  A.  .Johnson.  oHice  work  in  Jan- 

uary 227 

21.     By  F.  A.  Joh!)-'Mi.  office  work  in  Xo- 

vcm>)er 22>< 

21.  By  F.  A.  Johnson,  office  work  in  Oc- 
tober      229 

21.  By  F.  A.  .Johnson,  office  wo.  k  in  Sep- 
tember    230 

21.      Bv  Marv  Bowen,  office  work '232 

21.     By  .J.    If.    ('.    Hunhinson,    work    in 

library 233 

21.     By  N.  M.  Baker,  dust  in;:  books 234 

23.  By  Whcaton,  Reynold-*  ife  Co.,  hitch- 
ing ]>osts 'SMi 

23.     By  .Johnson,   Sndth    &   H  .,   printing  23H 

23.  By  C.  M.  Palmer,   ])ub.,  advertising..  239 

24.  By  Chas.  I).  Whiteail  &  Co.,  merehan- 

<li.se -ilO 

25.  By  F.  Danz,  Jr.,  music  at  connn 241 

26.  By  Tribune  Printing  Co..  i)ostal  cards  *i42 

26.  Bv  W.  F.  Decker,  m-ttv  bills  and  ex- 

penses 243 

27.  By  Hobart  «S:  Chatterton,  cedar  jMJsts..  244 
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75 
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76 

11 

50 
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1884.  Vchr. 

Jane   27.  By  Bradner-Smith  Paper  Co.,  paper..  245 

July      2.  By  W.  W.  FolwelJ,  postage  bought...  249 

3.  By  Loaia  Dreka,  three  diplomas 252 

5.  By  Isaac  McNair,  insurance 255 

6.  By  F.  A.  Johnson,  office  work,  June 

and  to  July  5th 25() 

9.     By  Thompson  &  Worthington,  insur- 
ance   259 

21.     By  D.  L.  Kiehle,  traveling  expenses, 

etc 265 

30.  By  Lettie  M.  Crofts,  library  and  office 

work 267 

31.  To  bal.  to  current  expense  amount....  $4,375  59 


6  55 

50  00 

3  75 

192  50 

62  40 

175  eo 

187  80 

28  75 

$4,375  59    $4,375  59 
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1883.  Cr. 

Aug.    11.     By  E.  D.  Porter,    July   pay   roll  for 

labor 4  $763  38 

Sept.    25.     By  E.  D.  Porter,  August  pay  roll  for 

labor 16 

By  John  Leinen,  cutting  grain 19 

By  E.  D.  Porter,  September  pay  roll 

for  labor 33 

By  Sykes  <&  Andrews,    material  and 

labor 37 

By  E.  D.  Porter,  October  pay  roll  for 

labor 57 

By  Dr.  Greo.  Sermon,  doctoring  horses    63 
By  Sykes  &  Andrews,  repairing  pipes, 

etc 69 

By  Geo.  Huhn  &  Co.,  merchandise....     71 

By  Chas.  Henry,  stove,  etc 73 

By  Robinson  &  Mead,  tank  jind  water    77 
By  E.  D.  Porter,  November  pay  roll 

for  labor 92 

By  Dris(»ll  &  Forsyth,  blacksmi thing    58 

By  E.  D.  Porter,  December  pay  roll 
for  labor 108 

By  E.  D.  Porter,  January  pay  roll  for 
labor \ 127 

By  E.  D.  Porter,  February  pay  roll 
for  labor 131 

By  Janney ,  Brooks  &  Co. ,  merchan- 
dise   140 
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1884.  Vchr. 

April     9.     By  E.  D.  Porter,  March  pay  roll  for 

labor 153  587 

14.     By  Janney,  Semple  &  Ck).,   merchan- 
dise.,   165  3 

May       6.     By  E.  D.  Porter,  April   pay  roll  for 

labor 175  794  45 

28.     By  E.  D.  Porter,   May   pay  roll  for 

labor 187  869  90 

28.  By  H.Sibley  &  Co.,  horse  lawn  mower  188  144  00 

29.  By  Driscoll  &  Forsyth,  cutter,   sleds 

and  blacksmithing 193  100  50 

July      1.     By  John  Schulte,  harnesses 248  75  70 

7.     By  E.  D.  Porter,  June  pay  roll  for 

labor 258  676  50 

31.     To  bal.  to  current  expense  amounts...  $8,898  54 

$8,898  54    $8,898  54 

APPARATUS  ACCOUNT. 

1883.                                                         Cr.  Vchr. 
Oct.        6.     By  J.  H.  Ellis,  air  pump  and  appli- 
ances     20  $125  00 

16.     By  Crocker,  Pell  &  Boardman,  testing 

machines 47  3172 

Dec.       5.     By  Wingate  Bros.,  material  and  labor    82  8  00 
18.     By  Ashcroft  Manufacturing  Co.,  test- 
ing pump,  boiler,  etc 93                                 59  05 

1884. 

Jan.      14.     By  Alfred  P.  Gage,  merchandise 106  92  30 

28.     By  C.  T.  Milligau,  cylinders,  pumps, 

etc 118  132  62 

March    8.     By  Alfred  P.  Gage,  sundry  rods,  tubes, 

etc i:^'>  21  38 

June     4.     By  W.  H.    Walmsley  &  Co.,  micro- 
scope, etc 200  162  50 

July      3.     By  P.  Boeringer  &  Son,  surveying  in- 
struments   254  42  00 

31.     To  balan(!e  carried  to  current  expenses 

account $674  57 

$674  57  $674  57 

CHEMICAL   LABORATORY. 

1884.  Cr.  Vchr. 

08t.      15.  By  Geo.   Huhn   &  Co.,  merchandise...     45  100  71 

18.  By  Richards  &  Co.,  merchandise 49  22  09 

27.  By  Richards  &  Co. ,  chemicals 50  235  98 
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128:5.  Vchr. 

Nov.       1.  By  James  A.  Dodge,  petty  ex I)enrte^?  for 

years  1882  ami  1883 5(i  97  61 

Dec.      21.     By  C4eo.  Huhn  <^  Co.,  merchandise KM)  18  07 

1884. 

March    8.     By  Geo.  Huhn  &  0>.,  merchandise i:W  22  37 

May     16.     By  Geo.  Huhn  &  Co.,  merchandise 180  18  72 

16.     By  Thomas  Gardiner,  scalpels,  etc 182  14  00 

July    31.     To  balance  cjirried  to  current  expense 

account $529  55 


• 


$529  55  $529  55 

EXPERIMENTAL   FARM    FUND. 

1883.  Dr.  Vchr. 

Aug.      1.     To  balance  from  last  statement $671  87 

18*4. 

April    14.     By  J.  S.   Pillsbury,  chairman,  to  pay 

part  of  note  of  $1,500  and  interest 
given  by  the  State  University  to  B. 
F.  Pillsbury.  The  balance  of  the 
amount  being  i)aid  out  of  the  ac- 
count of  J.  S.  Pillsbury,  <'hairman 
of  the' ex-coHMuittee 106  $671  87 


$671  87  $671  87 

FURNITURE   ACX'OUNT. 

1883.                                                         Cr.  Vchr. 

Nov.    22.     By  Folds  &  Griffith,  rug 61  $8  00 

1884. 
July    31.     To  balance  carrie<l  to  current  expense 

account P^  00 


$-^  00       fc        $8  00 

IlEATINC;    AND    LlGIlTINCr. 

1883.  Cr.  Vchr. 

Oct.       6.     By  J.  E.  Gallow,  tiring   for  nnrnth   of 

SepU-mber   'Jl  $60  00 

6.     By  J.  E.  Gallow.  firing  uj)  to  October 

16,1882 22  50  (M) 

29.     By  Armstrong  &  Tiucsdell,  fiitd 54  20  00 

Dec     20.     By  Littlefield  &  ^m.  pijx'  and  rcjiairs    95  10  95 

Oct.      11.     By  Sykes  &   Andrews,    uiatrrial   and 
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1884.  Vchr. 

Jan.      *29.     By  J.   S.  Pillsbury,  one   car  wood   9} 

cords 117 

March    7.     By  Berry  &  Onion,  oil,  wicks,  etc 1:^4 

April    15.     By  First  Congregational  Church,  chan- 
deliers   I(j7 

June      3.     By  Berry  tS:  Onion,  oil 198 

July     10.     By  Armstrong  &  Truesdell,  fuel 2«1 

31.     To  balance  carried  to  current  expense 

account $1,254  99 

$1/254  99 
STUDENTS    FEES. 

imA.  Dr. 

Aug.       8.     To  paid  in  by  Prof.  J.  A.  Dodge 141  00 

27.     To  paid  in  by  C.  L.  Herrick 25  00 

Oct.        8.     To  pjiid  in  by  W.  W.  Folwell 285  00 

Dec.       1.     To  paid  in  by  Jas.  A.  Dodge 185  00 

1884. 

June      3.     To  paid  in  by  Jas.  A.  Dodge 135  00 

23.     To  paid  in  by  W.  W.  F<dwell 900  00 

July     31.  By  l)alance  carried  to  current  expense 

account 

$1,571  00 
LIBKARY. 


59 

20 

11 

10 

75  00 

1 

80 

808  74 

$1,254  99 


$1,571  00 
$1,571  00 


1883. 

Sept. 

24 

24 

Oct. 

6 

6 

Dec. 

14 

14, 

Nov. 

28. 

1884. 

Jan. 

21. 

25 

30. 

Feb. 

27. 

March  12. 

2«. 

May 

15. 

June 

4. 

July       3. 
3. 


rv.  Vchr. 

By  E.  cS:  J.  B.  Young  <fe  Co.,  books...  14 

By  Cr.  E.  Stechert,  books 15 

Bv  Gex).  H.  Keith,  order  lor  books...  25 

Hy  W.  W.  Folwell,  books,  etc 30 

By  Commercial  Bank,  sundry  drafts 

tor  books 90 

By  Leon  Barritt,  "Dore's  Raven"...  91 

By  J.  F.  Travis,  binding  books 68 

By  Conimeraial  Bank,  drafts  for  books  109 
Bv  Commercial  Bank,  drafts  for  books  113 

Bv  G.  E.  Stechert,  books 120 

By  Commercial  Bank,  drafts  for  books  129 

Bv  Mrs.  S.  J.  Hall,  books 143 

By  G.  E.  Stechert,  Iwoks 151 

By  F.  A.  Johnson,  ))ooks 178 

By  Gustav  E.  Stechert,  books 201 

By  (lustav  E.  Stechert,  books 2;'»1 

By  St.  Paul  Book  and  Stationery  Co., 
books 253 


$3  77 

112  52 

3  92 

25  65 

179  ,35 

10  00 
7  50 

16  05 

6  00 

338  08 

27  90 

11  00 
148  00 

3  26 
302  06 
160  95 

6  00 
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Feb.     16. 


1883. 

Oct. 

6. 

12. 

12. 

13. 

15. 

Nov. 

8. 

Dec. 

1. 

1884. 

Jan. 

26. 

31. 

Feb. 

4. 

Marcb 

I  7. 

April 

16. 

May 

29. 

29. 

June 

21. 

July     31. 


1884. 

March  10. 

24. 

April    14. 

July    31. 


Dr. 
To  paid  by  A.  T.  Ormond  for  books... 
To  balance  carried  to  current  expense 
account 


$6  60 
1,355  41 


REPAIRS   ACCOUNT. 

Cr.  Vchr. 

By  Robert  Barker,  plastering 23 

By  Nelson,  Tenney  &  Co.,  lumber....  38 

By  Gal  pin  &  Emerson,  labor 39 

By  Clough  Bros.,  material 42 

By  M.  W.  Glenn,  work  on  boiler 46 

By  J.   S.    Symmonds,    glazing    and 

painting 59 

By  Merriman,  Barrows  &  Co.,  lumber  76 

By  B.  Knowlton,  plastering 115 

By  Wales  &  Co.,  repairing  pictures...  121 

By  Clough  Bros.,  lumber 123 

By  Sykes  &  Andrews,  material  and 

labor 133 

By  John  T.  Lucas,  on  lead  pipes 170 

By  Sykes  <S^  Andrews,  material  and 

labor 191 

By  JohnT.Lueus,  material  and  labor  194 
By  Galpin  &  Emerson,  material  and 

labor 220 

To  balance  to  current  expense  account 


WORK   SHOP   ACCOUNT. 

Cr.  Vchr. 

By  Janney,  Brooks  &  Co.,  tools 140 

By  Robinson  &  Cary,  saws 148 

By  Janney,  Semple  &  Co.,  tools,  etc.  165 
To  balance  carried  to  current  expense 
account 


$497  92 


$1,362  01       $1,362  01 


$19  82 

2  42 

15  80 

30  94 

28  60 

66  62 

78  50 

4  95 

17  60 

17  85 

149  9Q 

1  75 

25  28 

4  09 

33  80 


$497  92  $497  92 


$26  10 

128 

148 

15 

$303  02 


1^303  02        $:^o:j  02 


LAND  SALES  FUND. 


1883.  rh\ 

Aug.      1.     To  balance  from  last  statement. 


$528  42 
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WATER  SUPPLY. 

1883.                                                        Dr. 
Aug.      1.    To  balance  from  last  statement $402  93 

PROF,    pike's  book. 

1883.                                                     O. 
Aug.      1.     By  balance  from  last  statement |81 

BUILDING  ACCOUNT. 

1883.  Dr,  Vchr. 

Aug.      1.  To  balance  from  last  statement $5,610  77 

Oct.      13.  To  cash  from  state  treasurer 4,000  00 

Dec.     12.  To  cash  from  state  treasurer 5,000  00 

1884. 

Jan.      25.  To  cash  from  state  treasurer 4,000  00 

Feb.       7.  To  cash  from  state  treasurer 5,000  00 

April    16.  To  cash  from  state  treasurer 12,000  00 

May       5.  To  cash  from  state  treasurer 8,000  00 

Jan.     10.  To  cash  from  state  treasurer 5,000  00 

Credited  by  payments  on  **  Military  Building  and 

Drill  Hall,''  as  follows: 

1883. 

Oct.      13.     By  8.  C.  Cutter,  payment  on  contract      40  $4,000  00 

Dec.     13.     By  S.  C.  Cutter,  payment  on  contract      89  5,000  00 

Nov.     28.     By  Evening  Journal,  advertising  for 

bids 66  15  00 

28.     By  Pioneer  Press  Co.,  notices  for  bids      67  2120 

1884. 

Feb.       8.     ByS.  C.  Catter,  payment  on  contract  125  5,000  00 

8.     By  Rn^t  &  Coolidge,  part  pay  for  roof  126  3,500  00 

April   16.     ByS.  C.  Cutler,  payment  on  contract  169  6,000  00 
17.    By  Rust  &  Coolidge,  bal.  due  on  roof 

trusses 172  1,200  00 

May      9.     By  S.  C.  Cutter,  payment  on  contract..  176  6,000  00 
28.     By  Crown  Iron  Works  Co. ,  iron  rods 

and  straps 186  123  04 

June      3.     By  Barnard  &  Cope,  chairs 197  5,118  75 

7.     By  S.  C.  Cutter,  payment  on  contract  203  4,000  00 

16.     By  M.  H.  Crittendon,  skylights 207  900  00 

21.     By  Minn.  Tribune  Co.,  notices  for  bids  221  36  00 

July      5.     By  Crown  Ironworks  Co.,  iron  plates  257  24  44 

10.     By  S.  C.  Cutter,  payment  on  contracts  260  1,000  00 
15.     By  L.  S.  Buffington,  part  payment  for 

work  as  architect 262  500  00 

15.     By  Rust  &  Coolidge,  extra  work  on 

building 263  17  72 

By  balance  to  new  account 6,154  62 

$48,610  77    $48,610  77 
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SALT  LAND  SALES. 

Dr. 
1883. 

Aug.       1.     To  balance  from  old  account $26,833  10 

Nov.      2.     To  interest,  payment  from  S.  L.  Crocker 

on  his  cert * 50  55 

1884. 

Jan.     10.     To  sundry  payments  of  interest  through 

First  Nat.  Bank,  Fergus  Falls... 581  94 

Feb.     19.     To  balance  of  payment  due  from  Chas.  J. 

Wright 539  70 

May    15.     To  payment  for  40  acres  by  Brede  Thomp- 
son   240  00 

June     7.     To  snndry  payments  of  int.  through  Citi- 
zens National  Bank,  Fergus  Falls 325  20 

July     3.     To  interest  payment  from  Theo.  and  C.  S. 

Otjen  on  their  certificates 550  91 

12.     To  sundry  payments  and  interest  through 

H.  G.  Stordock,  of  Rothsay,  Minn 597  06 

31.     By  balance  to  new  account 29,718  46 

$29,718  46      $29,718  46 


ENLARGEMENT  OF  CAMPUS  ACCOUNT. 

1883.                                                    Dr.  Vchr. 

Aug.      1.     To  balance  of  old  account $1,620  56 

Or. 
Oct.      16.     By  Geo.  Huhn,  register,  recording....      48  2  00 

Jan.     22.     By  J.  B.GilfiUan,  commissioner's  fees, 

abstracts,  etc 110  158  22 

26.     By  8.  H.  Baker  notes,  plats,  etc 116  25  00 

29.     By  Matt.  Walsh,  county  treas.,  taxes.     119  9197 
ICarch    8.     By  Geo.  Huhn,  register,  recording....     139  1  25 
April     9.     By  J.  Guilford,  chgs.  and  exp.  as  atty.     154                               261  27 
Feb.       7.     By  Chas.  Kittelson,  state  treas.,  state 
auditor's  voucher.  No.  22,826,  re- 
turned      270                           8,000  00 

1883. 
Dec       8.     To  warrant   No.   22,826  from  state 

auditor 8,000  00 

July    31.     By  balance  to  new  account 1,080  85 

$9,620  56       $9,620  56 


couni 

31.     By  balance  from  water  siii)ply  account 

31.  To  balance  from  geological  survey  ac- 
count      $39,267  1( 

31.  To  balance  from  Prof.  Pike's  book  ac- 
count    81  86 

31.     To  balance,cash  on  hand  to  new  account       23,457  4£ 

$62,806  45 
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OF  THE 


PRESIDENT 


OK  THK 


UNIVEESITY  OF  MINNESOTA 


TO   THE 


BOARD  OF  REGENTS. 

1882-'83  AND  1883-'84. 


The  University  of  Minnesota, 
Minneapolis,  Minn.,  July  1,  1884. 

To  the  Honorable  Henry   H.    Sibley,    President  of  the   Board   of 
Regents, 

Sib  :  I  have  the  honor,  in  accordance  with  law,  herewith  to 
transmit  the  third  biennial  report  (No.  14  of  the  series)  of  the 
condition  and  progress  of  the  university  for  the  biennial  period 
covering  the  university  years  1882-83,  1883-84. 

I  have  the  honor  to  be, 
Very  respectfully, 

Your  obedient  servant, 

WILLIAM  W.  FOLWELL, 

President. 


REPORT. 


To  the  Honorable  Board  of  Regents: 

The  changas  in,  and  additions  to  your  board  and  to  the  faculty, 
I  have  fully  exhibited  in  my  report  of  this  date  to  the  state 
superintendent  of  public  instruction.  As  they  will  be  likewise, 
without  doubt,  embraced  in  the  report  of  the  board  to  the 
governor,  I  do  not  deem  it  necessary  to  repeat  them  here. 

I  beg  to  remind  the  board  of  the  extraordinary  service  ren- 
dered by  the  general  fac;ulty  during  the  past  year  in  carrying 
the  work  of  the  institution  successfully  under  most  discouraging 
circumstances.  If  no  great  advance  has  been  made,  it  may  still 
be  claimed  that  there  has  been  no  step  backward,  in  spite  of  the 
circumstances. 

Since  the  last  report  two  large  classes  have  been  graduated, 
and  the  ranks  of  the  alumni  correspondingly  swelled.  The 
degrees  conferred  since  last  report  are: 

1883.        1884. 

Bachelorsof  Arta 8  9 

Bachelors  of  Science 7  9 

Bachelorsof  Literature 7  3 

Bachelors  of  Civil  Engineering 2  3 

Bachelorof  Me<^aiiical  Engineering 1 

Bachelors  of  Medicine 2 

Totals 25  26 

The  names,  with  residences,  of  these  graduates  are  given  in 
Api>endix  "A.'' 

The  foUowing  table  shows  the  number  and  kind  of  degrees 
which  have  been  conferred  by  this  university: 


1^::.  1^74  1^:.'.  I"?';  I'T:  l-*:^  1>T9  I^Sji  l'^'il  l>.v2  1$.<3  I-^M  Total. 


B.  A li       1       :{       :;       1*      ^       ^       4     10     11       8       y  73 

B.  S 1        2        -        ;;        ^      10        ?      Id        9        7        1^  73 

B.  L 1     4         1         •;        4        7       11         7        3  44 

B.C.K y.      ;i    ::    2      3  13 

B.  M.  K 1    1    2 

B.  Arch 1    1 

B.  Ag 1     1 

M.  A 1        1     2 

M.S 1    1 


B.  M. 


•2 


Totals 2        2        i»      11      17      1'.      2»)      1>      2^      :«      2"i      2»".      212 


The  whole  numl>er  of  pei-soiis  graduated  is  two  hundred  and 
four  (204),  five  persons  having  reeeiv«*d  two  degrees,  those  in 
science  and  engineering,  and  three  baclieh)rs  having  l)een  awarded 
master's  degrees,  after  passing  tlie  requinMl  examinations.  Xo 
honorarv  <h*gn*es  are  confernnl  ])v  this  univei*sitv. 

The  whoh'  number  of  women  wlio  liavt;  been  graduated  is  fit\y- 
nine  (."iOj.  viz  :  bacln*h)rs  of  aits,  10 :  of  science  18:  of  litera- 
ture, .'il :  all  of  whom  have  completed  the  same  courses  of  study 
as  the  gentlemen  alumni,  and  undergone  the  same  tests  and  ex- 
aminations. So  far  as  obs«*rved.  the  ycnmg  women  hav4*  ])reserved 
their  health  as  well  as  the  young  men.  I'he  records  of  the  regis- 
trars ol^ice  will  show  that  thev  have  not  been  inferior  in  any 
kind  of  studies.  Their  <legrees,  theiefore.  are  of  j>recis(*ly  the  same 
vabie  as  those*  I'cceivrd  bv  thr  voung  men. 

ATTENI)AX(  E. 

A  summarv  statement  has  already  l)een  furnished,  to  be  em- 
bodied  in  the  report  of  the  board.  For  the  classification  and 
distribution  of  students  during  th<'  two  vears  covere<l  by  this 

v7  ft.  *>■ 

report,  1S8'2  s:{  and  lS8:J-84,  S(m*  Appendix  ''B/'  The  only 
remark  of  imp<u*tamM*  to  be  made  upon  these  tables  is  the  con- 
tinued diminution  in  tlu^  numl>ers,  especially  of  the  lower  classes. 
The  reasons  for  this  were  discussed  in  the  last  report,  to  which 
reference  is  respectfully  made.  The  increased  cost  of  living  in 
the  city  of  Minneapolis  nmy  be    mentioned    its  an  additional 
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ADMISSIONS. 

The  examinations  of  the  High  School  Board  having  been  re- 
sumed, it  was  not  thought  necessary  for  the  faculty  to  hold  any 
*Mocal  examinations^'  in  the  summer  of  1882.  Although  1,039 
certificates  had  been  granted  in  the  previous  year,  but  three 
were  presented  at  the  university. 

The  number  of  applicants  for  admission  in  1882-83  was  much 
greater  than  in  either*  of  the  two  previous  years,  but  the  results 
of  the  examinations  were  not  very  encouraging.  The  record  for 
the  year  1882-83  is  as  follows : 

RECORD   FOR   1882-83. 

Whole  No.       Gentlemen.         Ladies. 

Examined 87  46  41 

Rejected 24  10  14 

Admitted 63  36  27 

Passed  to  regular  courses 19  14                 5 

Passed  to  special  studies 10  6                 4 

On  probation  to  regular  courses 21  12                 9 

On  probation  to  special  courses 13  4                 9 

The  distribution  of  applicants  admitted  to  the  different  courses 
of  study  is  as  follows : 

Whole  No.  Gentlemen.  I^ies. 

To  the  classical  course 6  2  4 

To  the  scientific  course 26  24  2 

To  the  modern  course 8  0  8 

To  selected  studies 23  10  13 

Total 63  36  27 

Five  gentlemen  and  one  lady  of  mature  age  were  admitted  to 
take  8elect<?d  studies  without  examinations,  and  fifteen  or  more 
young  men  were  admitted  to  shop  work,  without  taking  examin- 
ations. 

RECORD  FOR  188^3-84. 

Whole  No.        Genlleiuen.  Ladies. 

Examined 104  61  43 

R^ected 17  8  9 

Admitted 87  53  34 

Passed  to  regular  courses 7  4  3 

Passed  to  special  courses 5  3  2 

On  probation  to  regular  courses 58  38  20 

On  probation  to  special  studies 17  8 


One  lady  and  one  gentleman  of  mature  age  were  admitted 
without  examinations  to  pursue  selected  studies.  Xo  examina- 
tions were  required  of  students  in  divisions  ''C  and  ^*D''  of 
the  Artisans'  Training  School,  tifty-six  in  number. 

The  number  of  certificates  granted  by  the  high  school  board 
in  the  year  ending  in  1888,  was  2,483.  There  were  presented  at 
the  univeisity  by  ap])licants,  1G()  certiticates,  as  follows:  arith- 
metic, 5;  elementary  algebra,  7;  geography,  5;  United  States  his- 
tory, 7;  Latin  grammar,  0;  natural  philosophy,  12;  physical 
geography,  7;  elenientary  astronomy,  12;  general  history,  10; 
plane  geometry,  14;  physiology,  13;  (Vesar,  11;  elementary 
chemistry,  12;  botany,  4;  ancient  history,  3;  elementary  algebra, 
7;  solid  geometry,  5;  Cicero,  7;  Yirgil,  (>;  Greek  grammar,  1. 

The  dilferent  towns  were  r<»presented  as  follows: 

Anoka,  11;  Austin,  8;  Faribault,  13;  Hjustings,  9;  Kasson,  8; 
Lake  City,  22;  Minneapolis  (Academy),  27;  Monticello,  12;  Red 
Wing,  23;  Rochester,  4;  St.  Peter,  4;  Shakopee,  3;  Spring  Val- 
ley, 1;  Stillwater,  1;  Zumbrota,  20. 

These  figures  indicate  a  good  ground  for  hope  that,  at  no  dis- 
tant day,  the  high  schools  of  the  State  may  form  a  broad  and 
direct  avenue  from  the  common  schools  to  the  university.  It  is 
not  merely  important,  however,  that  they  be  so,  but  that  they 
be  known  to  be  so.  The  people  of  the  State,  and  all  the  youth 
in  particular,  need  to  understand  that  the  regular  path  to  the 
university  is  through  the  public  high  schools  of  the  State. 

INSTRUCTION. 

Appendix  ^^C  contains  the  usual  tables  exhibiting  the  work 
of  instruction  in  the  several  departments. 

Attention  is  respectfully  called  to  the  following  items  of  in- 
struction additional  to  that  indicated  in  the  tables,  and  accord- 
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I.    THE  EVENING   DRAWING  SCHOOL. 

This  school  was  opened  by  Professor  Pike,  in  1880.  The  course 
includes  twenty-five  free  lessons  in  mechaniciil  drawing,  varied 
to  suit  the  wants  of  different  classes  of  young  artisans.  The 
number  of  attendants  in  1882-83  was  fifty -one,  in  1883-84  forty- 
six.  This  school  is  under  the  direction  of  Professor  Pike,  but  the 
instruction  has  been  chiefly  given  by  Instructors  Waitt  and 
Decker.  This  school  has  been  continued  in  operation  and  during 
the  past  year  has  been  merged  with  other  work,  under  your 
authority,  into  a  department  of  the  college  of  mechanic  arts, 
called  the  Artisans'  Training  School,  an  account  of  which  ap- 
pears below. 

II.    THE  COURSE   IN   SHOP  WORK. 

For  an  account  of  the  beginning  of  this  work,  reference  is 
respectfully  made  to  the  last  report.  The  work  has  been  carried 
on  in  an  efficient  manner  and  now  forms  part  of  the  artisans' 
training  school,  mentioned  above. 

III.    SUMMER  SCHOOL  OF  SCIENCE   AND   LETTERS. 

Reference  is  respectfully  made  to  my  last  report,  page  59,  for 
an  account  of  the  opening  of  this  school  and  its  work  in  the  years 
1881  and  1882.  This  school  was  reopened  in  the  summer  of  1883, 
according  to  the  following  announcement: 

THE  UNIVERSITY  OF  MINNESOTA. 


SUMMER  SCHOOL   FOR  TEACHERS,  1883. 


The  following  courses  of  instruction  for  teachers  and  others  will  be  opened 
at  the  University  of  Minnesota  on  July  10th,  to  continue  four  weeks. 

J.  Zoologii — Mr,  C,  L,  Herrkk, 

A.  Lectnree  on  animal  morphology,  or  the  various  forms  of  structure  exhib- 
ited by  the  prominent  subdivisions  of  the  animal  kingdom. 

b.  Lftboratory  study  of  types  of  animal  forms  illustrating  this  structure, 
md  the  physiological  functions  and  development  of  the  same. 

1.  Cells  as  OTganlc  units —  their  growth  and  modification. 


2.   Distribution  of  lalwr  in  the  animal  Ixxly  —  organs. 
'.i.  Grouping  of  organs  —  systenis. 

4.  The  animal  body  as  a  motor  —  organs  of  swimming,  creeping,  walkings 
flying. 

5.  The  animal  body  as  a  chemical  and  physical  laboratory  —  organs  of  nutri- 
tion, respiration,  circulation. 

6.  The  animal  body  as  a  tool  of  the  mind  org.ms  of  sense  and  the  nervous 
system. 

Illustmtions.  preparations  and  specimens  will  be  freely  used.  The  laboratory 
is  equipped  with  corajwund  microscopes  and  modern  appliance.*^.  Some  instruc- 
tion in  taxidermy  and  dissection  mav  be  oti'ered. 

ft  ft' 

//.    Chenu'stri/ — Professor  J.  A.  Doihje. 

1.  In  the  forenoon,  daily,  general  chemistry,  with  experiments  performed 
by  those  taking  this  part  of  the  subject,  and  by  Prof.  Do<lge. 

2.  In  the  afternoon,  daily,  analytical  chemistry,  qualitative  and  quantita- 
tive. 

Either  part,  or  both  part.s,  of  the  above  may  be  taken. 

ITT.    French  —  Professor  (\   W.  Bniton. 

The  course  will  be  adapted  to  the  needs  of  those  in  attendance.  For  begin- 
ners, a  small  book,  Chardenal's  First  French  Course,  will  be  used.  For  ad- 
vanced students  a  special  ckuss  can  be  formed,  in  which  the  work  will  be  con- 
ducted in  the  French  language. 

IV.  English  —  Professor  M.  Marston. 

The  course  will  occupy  four  hours  per  week,  and  consist  of  lectures  on  the 
history,  philology  and  grammar  of  the  English  language,  with  illustrative  ex- 
amples and  exercises.  The  design  will  be  to  put  the  student  in  the  way  of 
learning  the  facts  which  atford  the  correct  data  for  explaining  the  grammatical 
forms  and  idioms  of  the  English  language. 


The  eriuipment  for  carrying  on  the  work  of  this  summer  school  will  be  am- 
ple. The  laboratories,  the  museums,  the  library  and  the  conservatory  of  the 
university  will   be  brought  into  constant  use. 

The  only  charge  for  attendance  will  be  a  lal>oratorv  fee  of  f' I  per  week. 
The  lectures  are  wholly  free,  and  any  one  or  all  of  the  courses  may  be  attended. 

Good  board  c*in  be  obtained  in  the  vicinity  of  the  University  for  from  $4  to 
$6  per  week. 

Although  the  courses  are  undertaken  principally  to  otTer  the  teachers  of  Min- 
nesota the  advantages  of  the  State  University  and  its  equipment,  all  others  who 
love  study  well  enough  to  come  and  work  with  us  will   be  heartily  welcomed, 
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Lectures  and  laboratory  work  will  begin  Tuesday,  July  lOtb,  at  9  a.m., 
and  close  Saturday,  August  4th. 

For  further  iniormation  or  aid  in  securing  board,  address  either  of  the  profes- 
sors named  in  this  circular,  at  Minneapolis. 

Minneapolis,  April  20,  1883. 

The  sudden  death  of  Prof.  Marston  deprived  the  attendants  of 
the  expected  instruction  in  English.  The  place  of  this  was  sup- 
plied partly  by  a  few  lessons  in  rhetoric  by  Prof.  Sanford,  but 
chiefly  by  an  admirable  course  in  didactics  by  Prof.  William  H. 
Pajme,  of  the  University  of  Michigan,  whose  ser\ices  were 
secured  by  the  intervention  of  the  department  of  public  instruc- 
tion. The  number  of  attendants  was  105,  a  considerable  increase 
on  that  of  previous  years. 

IV.      THE  farmers'    LECTURE   COURSE. 

Reference  is  respectfully  made  to  the  report  of  Professor 
Porter,  for  information  in  regard  to  this  course. 


THE  EQUIPMENT. 

BUILDINGS. 


Under  the  head  of  this  department  I  have  nothing  to  add  to 
the  statements  and  suggestions  of  the  la^t  report, 'to  which  I 
would  respectfully  refer. 


THE   EXPERIMENTAL  FARM. 


The  condition  and  progress  of  this  department  is  fully  set 
forth  in  the  report  of  Professor  Porter,  herewith  transmitted,  to 
which  reference  is  respectfully  made. 

THE  FRUIT  FARM. 

The  report  of  Superintendent  Gideon  is  herewith  transmitted, 
to  whose  suggestions  the  board  will  doubtless  give  due  atten- 
tion. 

THE  GEOLOGICAL  SURVEY. 

The  progress  of  the  geological  survey,  since  the  last  biennial 
statement,  is  shown  by  the  issue  of  two  annual  reports,  the 
eleventh  and  the  twelfth,  and  the  completion  of  the  first  volume 
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of  the  final  report.  The  former  are  for  the  years  1882  and  1883; 
and  the  last  covers  the  entire  period  from  1872  to  1882,  but  is 
confined  to  the  work  in  the  southern  and  central  x>ortions  of  the 
State.  It  is  with  much  satisfaction,  and  some  pride,  that  the 
university  is  thus  able  to  make  so  substantial  a  contribution  to 
the  literature  and  the  geology  of  the  state.  The  exact  descrip- 
tion of  the  geology  and  natural  resources  of  each  county,  and 
the  careful  mapping  of  its  natural  features,  in  the  method 
adopted,  will  ultimately  give  the  state  of  Minnesota  one  of  the 
most  thorough  and  satisfactory  surveys  ever  executed  by  any  of 
the  states  of  the  Union.  The  printing  of  the  rejwrt  has  been 
very  slowly  carried  on,  but  this  is  not  the  fault  of  the  geologists. 
It  might  all  have  been  finished  in  six  months,  as  expected,  when 
it  was  placed  in  the  printers'  hands;  but  it  has  been  delayed  so 
that  it  has  now  occupied  over  sixteen  months.  It  is  finally 
printed,  but  has  yet  to  be  bound,  which  will  require  a  few 
months'  further  time.  According  to  the  orders  of  the  secretary 
of  state,  it  will  be  distributed  to  the  public  schools  and  libraries 
of  the  state  and  to  the  other  states,  and  the  remainder  of  the 
edition  will  be  sold  for  the  price  of  actual  cost  to  the  state. 

Professor  Winchell  now  designs  to  engage  in  active  field-work 
in  the  remaining  more  northern  portion  of  the  state,  prepara- 
tory to  the  completion  of  the  second  final  volume. 

Dr.  P.  L.  Hatch,  who  has  been  some  years  engaged  on  the 
ornithology^  expects  to  complete  his  work  and  tender  his  final 
report  in  a  few  months. 

Mr.  C.  L.  Herrick,  has  been  appointed  to  examine  the 
mammals  of  the  state,  and  to  make  collections  of  the  same  for 
the  museum,  and  will,  in  about  two  years,  render  a  final  report 
on  the  same. 

The  survey  is  in  a  satisfactory  condition,  and  is  progressing  as 
rapidly  as  the  small  corps  of  employes  can  push  it. 

THE   LIBRARY. 

The  whole  number  of  volumes  added  in  the  year  1882-83  was 
840,  in  the  year  1883-84,  897.  The  titles  of  these  accessions  are 
herewith  submitted  to  be  printed  for  the  information  of  the 
legislature  (See  Appendix  **D.'')  I  beg  to  refer  to  the  last  report 
for  remarks  upon  the  importance  of  the  increase  of  the  library. 

The  following  donations  heve  been  received  and  duly  acknowl- 
edged on  behalf  of  the  university: 
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UNITED  STATES  GOVERNMENT. 

Through  Tbeasuby  Depabtment: 

Bayley,  National  Loans  of  United  States. 
Annual  Report  of  Secretary  of  Treasury,  1882. 
Finance  Report,  1882. 
Synopsis  of  Decisions,  1882. 

Through  Depabtment  of  Intebiob: 

Report  of  Board  of  Indian  Commissioners,  1881, 

Official  Register,  Vol.  ii.,  1881.  ^ 

Report  of  Commissioner  of  Education,  1880. 

Bulletin  U.  S.  Geological  and  Geographiciil  Survey,  Vol.  vi,  No.  3. 

Report  of  Eighth  Census,  1860.     Agriculture,  Vol.  ii. 

Senate  Misc.  Documents,  Vol.  i,  Forty-sixth  Congress,  second  session. 

House  Exec.  Docts.,  Vol.  vii,  Forty-sixth  Congress,  second  session. 

Senate  Journal,  Forty-sixth  Congress,  third  session. 

Exec.  Docts.,  Vols,  i  and  iii,  Forty-sixth  Congress,  third  session. 

Reports  of  Committees,  Vols,  i  and  ii,  Forty-sixth  Congress,    third 
session. 

House  Journal,  Forty-sixth  Congress,  third  session. 

House  Executive  Documents,  Paris  Exposition,  5  vols.,  Forty-sixth 
Congress,  third  session. 

House    Executive   Documents,    Public   Lands,    2   vols.,    Forty-sixth 
Congress,  third  session. 

House  Executive  Documents,  Carrying  Mails,  Forty-sixth  Congress, 
third  session. 

House  Report  of  Committees,  2  vols. 

Senate  Executive  Documents,  No.  13,  Coast  Survey  1878,  Forty-fifth 
Congress,  third  session. 

House  Executive  Documents,  Vols,   ii,  x  and   xix.    Forty-sixth  Con- 
gress, second  session. 

Senate  Miscellaneous  Documents,  Vols,  i  and  ii  (two  parts^,  Forty- 
sixth  Congress,  third  session. 

House   Executive   Documents,  Vols,   iii,   iv,  xii,   xiv,  xviii  and  xix, 
Forty-sixth  Congress,  third  session. 

House  Misc. Documents,  Vol:  i.  Forty-sixth  Congreas,  third  session. 

Senate  Journal,  special  and  first,  Forty-seventh  Congress. 

House  Journal,  special  and  first.  Forty-seventh  Congress. 

United  States  Map. 

Planting  Trees  in  School  Grounds. 

Bureau  of  Education — its  Work  and  History. 

Annual  Report  of  Committee  of  Patents,  1881. 

Barometric  Hypsometry. 

Eaton,  Illiteracy. 
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Powell,  United  States  Geological  and  Geographical  Survey,  Vol.  iv. 
Professional  Papers,  Corps  of  EugineerSr  U.  S.  A.,  No.  •24. 
Report  of  Chief  of  Engineers,  1881,  3  vols. 
Report  of  Chief  of  Ordnance,  1H8-2,  2  vols. 
United  States  Coast  Survey,  Hilgard,  Annual  Report,  1880. 
United  States  Coast  Snrvey,  1878,  1879,  2  vols. 
Symons,  Upper  Columbia  River,  1881. 

Wheeler,  United  States  Survey  AVest  of  the  100th  Meridian,  Vol.  iii, 
1881. 

Through  Navy  Department: 

Instructions  for  Observing  Transit  of  Venus,  1882. 
Longitude  of  Observatory  at  Princeton,  N.  J. 
Meteorological  and  Astronomical  Observations,  1878,  2  toIs. 
Transit  of  Mercury,  1677,  1881. 

Through  Department  of  State: 

Foreign  Relations  of  United  States,  1881. 
Foreign  Relations  of  United  Stjites,  1882. 

Through  Department  of  Aoricilture: 

Atwater,  Field  Experiments  with  Fertilizers,  3  vols. 

Through  Smithsonian  In.stitution: 

Belfast,  Naturalists'  Field  Club,  3  vols. 
Contributions  to  Knowledge,  Vols,  xx  and  xxi.,  2  vols. 
Miscellaneous  Collections,  Vols,  xiii,  xiv  and  xv. 
Powell,  Report  of  Bureau  of  Ethnology,  Vol.  i. 

Through  BireAu  of  Education: 

Bulletins  1,  2  and  3,  1882. 

Bulletins,  High  Schools  in  Sweden. 

Bulletins,  Circular  No.  5,  1882,  Schools  in  France. 

Circulars  of  Information,  No.  6,  1882. 

Circulars  of  Information,  No.  4,  1882. 

Report  of  Commissioner  of  Education,  1880. 

Through  Bureau  of  Ethnology: 

Annual  Report,  Powell.     1879-80. 

Through  Hon.  W.  D.  Washburn,  M.  C: 

Burchard,  Gold  and  Silver  in  Unit^^d  States,  1880. 

Commerce  and  Navigation,  1880-81,  2  vols. 

Congressional  Record,    Forty-seventh  Congress,    Special    Session    of 

Senate,  Vol.  xii. 
Congressional  Record,  Forty-seventh  Congress,  first  session,  parts  1-7 

and  index,  8  vol. 
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Department  of  Agriculture,  Report,  1880. 
Department  of  Agriculture,  Special  Report,  Sugar  Beet. 
Department  of  Agriculture,  Diseases  of  Domestic  Animals. 
Report  of  Fish  Commission,  1879. 
Gold  and  Silver  in  United  States,  1881. 
Medical  and  Surgical  History  of  the  War,  Vol.  ii,  part  3. 
Memorial  Address,  General  Burnside. 
Memorial  Address,  M.  H.  Carpenter. 
Memorial  Address,  E.  W.  Farr. 
Memorial  Address,  G.  S.  Houston. 
Memorial  Address,  Fernando  Wood. 
Messages  and  Documents,  1880-81.     Abridgment. 
Messages  and  Documents,  Abridgment,  1881-82,  2  vols. 
Ben.  Perlej  Poor,  Congress  Directory. 
Report  of  Commissioner  of  Education,  1880. 
Record  of  the  Rebellion,  first  series,  Vol.  v. 
Record  of  the  Rebellion,  first  series,  Vol.  vi. 
Record  of  the  Rebellion,  first  series,  Vol.  vii. 

Statutes  of   United  States,    first   session,    Forty-seventh  Congress, 
1881-82. 

Through  Hon.  Wm.  Windom,  U.  S.  Senator: 

Senate  Journal,  Foriy-fourth  Congress,  first  session,  1875-76. 
Senate  Journal,  Forty-fourth  Congress,  second  session. 
Senate  Journal,  Forty-fifth  Congress,  first  session. 
Senate  Journal,  Forty-fifth  Congress,  second  session. 
Senate  Journal,  Forty-fifth  Congress,  third  session. 
Senate  Journal,  Forty-sixth  Congress,  first  session. 
Senate  Journal,  Forty-sixth  Congress,  second  session. 
Senate  Journal,  Forty-sixth  Congress,  third  session. 
House  Journal,  Forty-fourth  Congress,  first  session. 
House  Journal,  Forty-fourth  Congress,  second  session.' 
House  Journal,  Forty-fifth  Congress,  first  session. 
House  Journal,  Forty-fifth  Congress,  second  session. 
House  Journal,  Forty -fifth  Congress,  third  session. 
House  Journal,  Forty-sixth  Congress,  first  session. 
House  Journal,  Forty-sixth  Congress,  second  session. 
House  Journal,  Forty-sixth  Congress,  third  session. 

TliTOiigh  Hon.  R.  D.  Cutts: 

Craig,  Treatise  on  Projection. 

Through  Hon.  H.  C.  Burchabd: 

Annual  Report  of  Director  of  the  Mint,  1880-1-2,  3  vols. 

nxoogh  Bbio.  Obn.  S.  v.  Benet,  Chief: 
Ordnance  Report,  1881 . 

Cavada: 

Report  of  Entomological  Society,  1882. 
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Guthrie,  Temperance  Physiology. 

Moody,  Talks  on  Temperance. 

Pitman,  Alcohol  and  the  State,  2  vols. 

Foster,  Constitutional  Amendment  Manual,  2  vols. 

Prohibitionist's  Text-book. 

Bungrave,  Pen  Portraits  of  Abstainers. 

Lees,  Temperance  Text-book. 

Collins,  Great  Living  Issues,  2  vols. 

Richardson,  Diseases  of  Modern  Life. 

Richardson,  Dialogues  on  Drink,  2  vols. 

Richardson,  Ten  Lectures  on  Alcohol. 

Hargrave,  Our  Wasted  Resources. 

Lees  and  B.urns,  Temperance  Bible  Commentary. 

Sampson,  Divine  Law  as  to  Wines. 

Brown,  Physiology  and  Hygiene. 

Hitchcock,  Zoological  Temperance  Convention. 

Richardson,  Researches  on  Alcohol,  2  vols. 

Dodge,  The  Church  and  Temperance. 

Hughey,  Beer  as  a  Beverage. 

Cook,  Alcohol  and  the  Human  Brain. 

Stewart,  Christianity  against  Liquor. 

Blair,  Constitutional  Amendment. 

Warren,  Scientific  Certificates  about  Alcohol. 

Sewall,  Pathology  of  Drunkenness. 

Davis,  Intemperance  and  Crime. 

Pitman,  Alcohol  and  the  Church. 

Allen,  Heredity  of  Alcohol. 

Howie,  Stimulants  and  Narcotics. 

Denton,  Social  vs.  Personal  Liberty. 

Willard,  Address. 

Sixth  Annual  Report,  1882. 

Johnson,  Drinks  from  Drugs. 

Union  Hand-bills. 

Union  Leaflets. 

Stearns,  Prohibition  does  Prohibit. 

Clarke  &  Co.,  Cincinnati  : 

Hough,  Elements  of  Forestry. 

OOOPEB,  Peteb,  New  York  : 

Science  of  Good  Government. 

DixwELL,  G.  B.,  Boston: 

Review  of  Prof.  Sumner's  Speech. 

DoKNELL,  E.  J.,  New  York  : 
Slavery  and  Protection. 

Pay,  W.  E.,  Minneapolis: 

Bibliotheca  Sacra,  1856,  1H57,  18r)8,  1870. 


KcpoFT  oi  uommissioner  oi  i^aucaiion,  i»fM. 

Executive  Documents,  Coast  Survey,  Vol.  ii,  Forty-sixth  Con<^esa,  sec- 
ond session. 

,  Vol.  xiv,  Forty-sixth  Congre.ss,  second  session. 

,  Vol.  XV,  Forty-sixth  Conj^ress.  second  session. 

,  Vol.  xviii,  Forty-sixth  Conj^ress,  second  session. 

,  Vol.  XX,  Forty-sixth  Congress,  second  session. 

,  Vol.  i,  Forty  sixth  Congress,  third  se^^ion. 

,  Vol.  ii,  Forty-sixth  Congress,  third  session. 

,  Vol.  V,  Forty-sixth  Congress,  third  session. 

,  Vol.  vi,  Forty-sixth  Congress,  third  session. 

,  Vol.  ix.  Forty-sixth  Congress,  third  session. 

,  Vol.  X,  Forty -sixth  Congress,  third  session. 

,  Vol.  xi,  Forty-sixth  Congress,  third  session. 

,  Vol.  xxviii,  Forty-sixth  Congress,  third  session. 


Executive  Documents 
Executive  Documents 
Executive  Documents 
P^xecutive  Documents 
Executive  Documents 
Executive  Documents 
Executive  Documents 
Executive  Documents 
Executive  Documents 
Executive  Documents 
Executive  Documents 
Executive  Documents 


Ezecative  Documents,  Vol.  xxix,  Forty-sixth  Congress,  third  session. 
Executive  Documents,  Vol.  xxx,  Forty-sixth  Congress,  third  session. 
Miscellaneous  Documents,  Vol.  iii.  Forty -sixth  Congress,  third  session. 
House  Executive  Documents,  Vol.  vii,  Forty-sixth  Congress,  third  ses- 
sion. 
House  Executive  Documents,  Vols,  iii  and  ii,  pt.  1,  Forty-seventh  Con- 
gress, first  session. 
House  Executive  Documents,  Vols,  v  and  ii,  pt.  3,  Forty-seventh  Con- 
gress, first  session. 
House  Executive  Documents,  Vol.  viii.  Forty -seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xiii,  Forty-seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xiv,  Forty-seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xv.  Forty-seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xix,  Forty-seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xxi.  Forty-seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xxiv,  Forty -seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xxvi,  Forty-seventh  Congress,  fijit 

session. 
House  Miscellaneous  Documents,  Vol.  i,  Forty-seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  iii.  Forty-seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  vi,  Forty -seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  viii,  Forty-seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  ix.  Forty-seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  x,  Forty -seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  xi.  Forty-seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Vol.  xiv.  Forty -seventh  Congress,  first 

session. 
House  Miscellaneous  Documents,  Xo.  57,  Forty -seventh  Congress,  first 

session. 
House  Reports,  Vol.  i.  Forty-seventh  Congress,  first  session. 
House  Reports,  Vol.  ii,  Forty -seventh  Congress,  first  session. 
House  Reports,  Vol.  iii,  Forty -seventh  Congress,  first  session. 
House  Reports,  Vol.  v,  Forty-seventh  Congress,  first  session. 
Senate  Executive  Documents,  Forty -seventh  Congreas,  special  session. 
Senate  Miscellaneous  Documents,  Vol.  ii,  Forty-seventh  Congress,  first 
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Senate  Reports,  Vol.  i,  Forty-seventh  Congress,  first  session. 
Senate  Reports,  Vol.  ii,  Forty-seventh  Congress,  first  session. 
Senate  Reports,  Vol.  iii,  Forty-seventh  Congress,  first  session. 
Senate  Executive  Documents,  Vol.  iv,  Forty-seventh  Congress,  first 

session. 
House  Executive  Documents,  Vol.  xv.  Forty-seventh  Congress,  second 

session. 
House   Executive    Documents,  Vol.   xxii.   Forty-seventh    Congress, 

second  session. 
House  Miscellaneous  Documents,   Vol.   ii.   Forty-seventh  Congress, 

second  session. 
House  Miscellaneous  Documents,   Vol.   iii.  Forty-seventh  Congress, 

second  session. 
House  Miscellaneous  Documents,  Vol.  vi.   Forty-seventh   Congress, 

second  session. 
House  Miscellaneous  Documents,  Vol.  ix.   Forty-seventh  Congress, 

second  session. 
House  Miscellaneous   Documents,   Vol.   x,   Forty-seventh  Congress, 

second  session. 
House  Miscellaneous  Documents,  Vol.  xi.   Forty-seventh  Congress, 

second  session. 
House  Miscellaneous  Documents,  Vol.  xiii,  Forty-seventh  Congress, 

second  session. 
Senate  Executive  Documents,  Vol.  iii,  Forty-seventh  Congress,  second 

session. 
Senate  Executive  Documents,  Vol.  v,  Forty-seventh  Congress,  second 

session. 

Through  Department  of  Agbiculture: 

Distribution  and  Consumption  of  Com,  March,  1884. 

Grasses  of  United  States. 

Investigation  of  Sorghum  Sugar  Industry,  1882. 

Mississippi,  its  Soil  and  Climate. 

Number  and  Values  of  Farm  Animals,  Feb.,  1884. 

Report  on  Area  of  Corn,  Potatoes  and  Tobacco,  in  United  States  and 

Europe. 
Report  on  Area  of  Winter  Grain. 
Report  on  Condition  of  Crops,  1883. 
Report  on  Crops  of  the  Year,  Dec. ,  1883. 
Report  on  Jute  Culture. 
Report  on  Forestry — Hough. 

Report  of  United  States  Entomological  Commission,  1880—2. 
Report  on  Winter  Grain  and  Cotton  Planting,  1882. 

Through  Tbeasuey  Department: 

Arctic  Cruise  of  Revenue  Steamer  Corwin,  1881. 
Commerce  and  Navigation  of  United  States,  1882. 
Commerce  and  Navigation  of  United  States,  1883. 
Report  of  Director  of  Mint,  on  Precious  Metals,  1882. 
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Report  of  Secretary  of  Treasury. 

Report  of  United  States  Coast  and  Geodetic  Survey,  1882. 

Synopsis  of  Decisions,  5,505  to  6,096. 

Through  Department  of  State: 

Foreign  Relations  of  United  States,  1876-77. 
Petroleum  and  Kerosene  Oil  in  Foreign  States. 
Reports  of  the  Consuls,  No.  32.  Aug.,  1883. 
Reports  of  the  Consuls,  No.  33,  Sept.,  1883. 
Reports  of  the  Consuls,  No.  34,  Oct.,  1883. 
Reports  of  the  Consuls,  No.  36,  Dec,  1883. 
Reports  of  Consuls,  No.  38,  Feb.,  1884. 
Reports  of  the  Consuls,  No.  39,  March,  1884. 
Reports  of  the  Consuls,  No.  40,  April,  1884. 

Through  Bureau  of  Education  : 

Circulars  of  Information,  No.  2,  1882. 
Circulars  of  Information,  No.  1,  1883. 
Circulars  of  Information,  No.  2,  1883. 
Circulars  of  Information,  No.  3,  1883. 
Circulars  of  Information,  No,  4,  1883. 
Circulars  of  Information,  No.  1,  1884. 
Circulars  of  Information,  No.  3,  1884. 
Preliminary  Circular,  E.xhibition  of  Education,  New  Orleans. 

Through  War  Department: 

War  of  the  Rebellion,  Series  i,  Vol.  8. 
War  of  the  Rebellion,  Series,  i.  Vol,  10. 
War  of  the  Rebellion,  Series  i.  Vol.  10. 
Report  of  Chief  of  Ordnance,  1883. 

Through  Navy  Department: 

American  Ephemeris  and  Nautical  Almanac,  Vol.  i,  pts.  1  and  2  ;  Vol. 

ii,  pt.  3,  1882;  3  vols. 
Report  of  Secretary  of  Navy,  Vol.  iil,  1882. 
Report  of  Secretary  on  Astronomical  Instruments, 

Through  Smithsonian  Institution  : 

Miscellaneous  Collections,  Vol.  xxvii. 
Report  for  1880. 
Report  for  1881. 

Through  Hon.  W,  D.  Washburn,  M.  C.  : 

Congressional  Record  and  Index,  Forty-seventh  Congress,  second  ses- 
sion, 4  vols. 
Decisions  of  First  Comptroller,  Vol.  iii,  1882. 
First  Report  of  Director  of  Cleologiciil  Survey. 
Hayden,  Geographical  and  Geological  Survey,  pts.  1  and  2,  1878. 
Memorial  Address — Garfield  —  by  Blaine. 
Meamge  and  Documents,  Interior  Department,  i  and  ii,  1882. 
fi 
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MesKige  and  Documents,  Department  of  State,  1882-3. 

Message  and  Documents,  Interior  Department,  iii,  1880-1. 

North  American  Ethnology,  Vol.  iv. 

Report  of  Commissioner  of  Agriculture,  1883. 

Report  of  Fish  Commissioner,  1880. 

Report  of  Secretary  of  Interior,  Vol.  i,  1881. 

Report  of  Smithsonian  Institution,  1881. 

Report  of  Tariff  Commission. 

Report  of  United  States  Geological  Survey,  1880-81. 

Report  of  Yorktown  Commission. 

Second  Report  of  Director  of  G^eological  Survey. 

Twelfth  Report  by  Hayden,  Maps.,  2  vols. 

Williams,  Mineral  Resources  of  United  States. 

Report  of  United  States  Life  Saving  Service. 

Through  Chief  of  Enginbebs: 

Fortifications  of  to-day,  1883. 

Through  Hon,  Walteb  EvANi: 

Report  of  Commissioner  of  Internal  Revenue,  1883. 

Through  Gen.  H.  B.  Hazen  : 

Isothermal  Lines  of  United  States,  1871-80. 

Through  Hon.  J.  E.  Hilgard: 

United  States  Coast  and  Geodetic  Survey,  1881. 

Through  Hon.  J.  J.  Knox  : 

Report  of  Comptroller  of  Currency,  1883. 

Through  Hon.  P.  F.  Lyons,  St.  Paul. 

Canada ; 

Report  of  Chief  Signal  Officer,  1880. 

Progress  of  G^eology  and  Natural  History  Survey  of  Canada,   1880- 

81-82. 
Progress  of  Geology  and  Natural  History  Survey  of  Canada,  Maps. 
Seventh  Report  of  Montreal  Horticultural  Society. 

Colorado : 

Report  of  State  Board  of  Agriculture,  1881-2. 

Georgia  : 

Publications  of  Georgia  State  Department  of  Agriculture,  1883. 

Michigan: 

Report  of  State  Board  of  Agriculture,  1881-82. 

Minnesota: 

Legislative  Manual  of  Minnesota,  1883. 
Opinions  of  Attorney  General,  1858-1884. 
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New  Jersey  State  Library: 

New  Jersey  Archives,  first  series,  vols,  v,  vi  and  vii,  3  vols. 

New  York: 

Report  of  Board  of  Regents  of  University  of  New  York,  1883. 

Pennsylvania  State  College: 

Agriculture  of  Pennsylvania,  1881. 
Agiiculture  of  Pennsylvania,  1882. 
Agriculture  of  Pennsylvania,  1883. 
State  College  Agricultural  Bulletin,  No.  8. 

Wisconsin  University: 

Agricultural  Bulletin,  No.  2. 

Minneapolis,  Minnesota: 

City  Charter  and  Ordinances,  1883. 

Mr.  Robert  Hale,  Minneapolis: 
Martyrdom  of  Lovejoy. 

National  Academy  of  Sciences: 

Sorghum  Sugar  Industry  Bulletin,  Vol.  xiii.,  No.  4,  1884. 

National  Association  of  Wool  Manufacturers,  Boston: 
Bulletin,  Vol.  xiii,  No.  3. 

Peabody  Museum,  Cambridge: 

Sixteenth  and  Seventeenth  Reports  of  Trustees,  Vol.  iii,  No«.  3  and  4. 

Washington  University,  St.  Louis: 

Water  house,  An  Unobstructed  Mississippi. 
Waterhouse,  Educated  Labor  in  Missouri. 
Waterhouse,  Resources  of  Missouri. 
Twenty-fifth  Anniversary. 

Cathwell,  D.  W\,  Baltimore: 
The  Physician  Himself. 

Hazard,  Thomas  R.,  Vancluse,  R.  I. 
Miscellaneous  Essays  and  Letters. 

Johnson,  Franklin,  Cambridge,  Mass.  : 
The  Dies  Irae. 

LiONABD,  Dr.  W.  E.,  Minneapolis: 

Transactions  of  American  Institute  of  Homeopathy,  1882. 
Transactions  of  American  Institute  of  Homeopathy,  1883. 


merican  Antiquarian, 

raerican  Journal  of  Mathematics, 

ibliotheca  Sacra, 

ritish  Keview, 

dinburj;h  Iveview, 

eological  Society's  Quarterly  (Eng. ) 

Bi-Monthlifs  — 

merican  Law  Keview, 

ducation, 

ew  Englander, 

Monthliex  — 
.merican  Agriculturist, 
merican  Chemical  Journal, 
merican  Journal  of  Science  and  Art, 
merican  Naturalist, 
merican  Microscopical  Journal, 
nnals  of  Mathematics, 
tlantic, 
lackwood, 
otanical  Gazette, 
inadian  Entomologist, 
itholic  World, 
?ntury, 

jntemporary  Review, 
antral blatt  fur  Bibliothekswesen, 
eutsche  Revue, 
ortnightly  Review, 

cade  my, 

merican  Architect, 

merican  Machinist, 


London  Review, 
Journal  of  Philolc 
Journal  of  Speculi 
Mind, 
Westminster  Revi 


Princeton  Iveview 
The  Analyst, 
Ueber  Land  und  ] 

Harper's  Monthb 
Journal  of  the  Fr 
Library  Journal, 
Literary  News, 
Magazine  of  Art, 
Minnehahan, 
>Iodern  Age, 
Monthly  Referem 
Nineteenth  Centi 
North  American 
Observatorv, 
Popular  Science  \ 
Portfolio, 
Siderial  Messeng( 
Van  Nostrand's 
zine. 

National  Journal 
National  Labor  '1 
Nature, 
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Semi' Weekly — New  York  Tribune,  New  York  Evening  Post,  Inter  Ocean. 
Semi'MoniMy —  Literary  World. 

Eeceived  gratuitously  from  publishers,  to  whom  the  thanks  of 
the  board  are  due: 

Monthlies — War  Department  Weather  Report. 

Weeklies — Glencoe  Register,  Glencoe  Enterprise,  Staats  Tidning,  N.  Y.  Wit- 
nees,  Christian  Statesman,  SvenskaFolkets  Tidning,  Folkebladet,  Skandinavien, 
Lake  City  Review,  Fargo  Republican,  Saturday  Evening  Spectator,  Official 
Gazette  of  Patent  Office,  Justice,  Present  Age. 

Dailies —  Minneapolis  Tribune,  Minneapolis  Evening  Journal. 


The  most  important  event  in  university  alTairs  since  the  1 
report  is  probably  tlie  opening  of  the  College  of  Medicine  up 
a  plan  novel  to  our  country.  There  can  be  little  or  no  doi 
that  if  the  plan  shall  be  patiently  and  consistently  carried  o 
a  great  advantage  will  have  been  gained  for  professional  edui 
tion  in  America.  I  oft'er  for  insertion  here  the  following  extra 
from  the  special  announcement,  published  by  your  authori 
near  the  close  of  the  past  university  year. 

The  work  of  the  college  has  already  been  begun.  In  the  p; 
year  ('83-' 84)  three  candidates  were  examined,  two  of  wh 
were  recommended  to  you  for  graduation,  and  were  aware 
their  diplomas  of  bachelor  of  medicine  (M.  B.)  at  the  last  co 
mencement.  Their  names  are  Hugo  Speier  and  James  Ki 
Simpson. 


HISTORICAL. 

The  organic  law  of  the  State  establishing  the  university,  enaci 
by  the  k^gislature,  February  18, 18(58,  as  amended  by  the  act  of  li 
authorizes  the  opening  of  any  desired  number  of  departments 
colleges,  specifying,  however,  the  following : 
**A  department  of  elementary  instruction  ; 
^*A  department  of  science,  literature  and  the  arts; 
*^A  college  of  agriculture ; 
^*A  college  of  mechanic  arts ; 
**A  college  or  department  of  medicine; 
*^A  college  or  department  of  law." 
The  first  four  had  a  provisional  organization  as  early  as  1« 
and  have  since  remained  in  operation.     The  limited  revenues 
the  institution  for  many  years  put  it  beyond  the  power  of  i 
regents  to  organize  other  departments. 

At  the  time  of  the  last  revision  of  the  by-laws,  by  the  boj 
of  regents,  in  1874,  the  following  section  was  inserted  in  chi 
er  VI: 
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"Section  1.  The  organization  of  the  other  colleges  of  the 
university,  to  wit,  of  the  college  of  medicine  and  the  college  of 
law,  is  hereby  referred  to  the  president  of  the  university,  who 
is  authorized  to  report  at  any  subsequent  meeting  of  the  board.'' 

The  subject  of  the  organization  of  the  college  of  medicine  was 
frequently  discussed  by  the  officer  referred  to  with  members  of 
the  medical  profession,  and  in  particular  with  Dr.  Charles  N. 
Hewitt,  professor  of  public  health  in  the  university  from  the 
year  1873. 

The  result  was  an  understanding  that  Professor  Hewitt  should 
draw  up  a  communication  to  be  laid  before  the  board  of  regents, 
asking  their  consideration  of  a  plan  which  they  believed  would 
now  be  found  practicable  and  useful.  This  communication,  for- 
warded to  the  president  of  the  univensity,  was  by  him  submitted 
in  lieu  of  other  report,  June  29,  1882. 

The  record  of  the  proceedings  of  the  board  of  regents  of  that 
date  contains  the  following  passage: 

PROCEEDINGS  OF  THE  BOAKD  OF  REGENTS. 

[Extract.] 

St.  Paul,  June  29,  1882. 

^^  ^^  ^^  ^^  ^^  ^^  Jj^  ^K 

^^A  communication  from  Dr.  Charles  N.  Hewitt,  secretary  of 
the  state  board  of  health,  was  read,  giving  the  outline  of  a  plan 
for  the  organization  of  the  medical  department  of  the  University 
of  Minnesota.  By  invitation  of  the  board.  Dr.  Hewitt  supple- 
mented this  communication  by  remarks  in  open  board.  After  a 
lengthy  interchange  of  views  concerning  the  present  necessity 
of  such  a  department,  the  following  resolution  was  unanimously 
adopted: 

Resolvedy  That  Dr.  Hewitt,  of  Eed  Wing,  and  Dr.  Leonard,  of 
Minneapolis,  and  the  president  of  the  university  be  requested 
to  present  to  this  board  a  plan  of  organization  so  proposed,  to- 
getiiier  with  a  syllabus  of  examination  for  medical  students.'' 
A  true  copy, 
Attest:  J.  B.  Gilfillan, 

Eecording  Secretary. 

At  a  meeting  of  the  board  of  regents  held  Jan.  5,  1883,  the 
committee  mentioned  above  submitted  the  following  report,  pre- 
pared by  Dr.  Hewitt: 


The  University  of  Minnesota, 

Dee.  28,  1882. 
To  the  Honorable  the  Board  of  BcgentH: 

Your  committee  iustrueted  to  preseut  a  working  plan  for  the 
college  of  medicine  of  the  university,  respectfully  submit  the 
following  report: 

We  are  fully  aware  of  the  importance  of  the  work  committed 
to  us;  its  influence  on  the  future  of  medicine  in  Minnesota,  and 
its  relations  to  eflorts  now  being  made  for  a  higher  standard  of 
medical  education  in  other  states. 

We  have  left  no  source  of  information  at  home  or  abroad  un- 
sought, but  have  carefully  searched  the  history  of  medicine  for 
precedents  and  aids  in  our  work.  We  have  to  submit  a  working 
plan  for  the  college  of  medicine  which,  not  behind  any  in  its 
demands  for  scholarly  and  practical  acouirements  on  the  part  of 
candidates  ibr  licenses  or  degrees,  shall  be  fully  abreast  in 
methods  and  means  of  growth  with  other  departments  of  science 
and  art  in  our  country. 

Had  further  stimulus  than  your  instructions  been  necessary, 
we  have  found  it  in  the  urg(Mit  need  felt  and  expressed  by  edu- 
cated physicians  for  Just  such  an  organization  as  you  have  in- 
structed your  committee  to  i)rovide  for. 

Xever  before  has  there  b(»en  such  unanimity  among  medical 
men  in  demanding  that  examinatioiLs  for  degrees  in  medicine  be 
separated  entirely  from  the  teaching  of  its  theory  and  j^ractice. 
You  have  undertaken  this  thoroughly  practical  and  necessary 
w^ork  none  too  soon.  Throughout  our  country  the  number  of 
colleges  legally  empojvered  to  teach  medicine  and  confer  degrees 
upon  their  own  pupils  is  increasingVith  reckless  rapidity.  The 
competition  for  students  so  engendered  has  reduced  the  standard 
of  qualification  of  faculties,  students  and  graduates  alike,  far 
below  the  minimum  of  the  re[)utal)Ie  colleges  who,  following  the 
lead  of  Harvard,  are  struggling  to  maintain  reasonable  require- 
ments for  degrees.  But  all  these  schools  are  hampered  with  the 
doul)le  and  diflicnlt  duty  of  teaching  and  then  sitting  in  judg- 
ment on  tlu'ir  own  work,  and  an*  heavily  handicapped,  avS  many 
of  their  best  men  a<lmit.  in  th<'  struggh^  with  other  schools,  who 
by  that  very  combination  of  functions  control  so  largely  the 
numl)er  and  education  of  the  multitudes  of  graduates  yearly 
qualiiied  as  doctors  of  medicine.  The  recent  case  of  the  so- 
called  *^Bellevu<'  College''  in  Boston,  neither  teaching  nor  ex- 
amining, but  existing  only  for  fees,  sustained,  however,  by  the 
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courts  as  legally  authorized  by  the  legislature  of  Massachusetts, 
is  the  last  and  one  of  the  lowest  developments  of  the  mad  effort 
to  drag  degrees  in  medicine  so  low  that  their  value  is  hardly 
that  of  the  certificate  of  a  popular  quack.  To  honest  and  faith- 
ful men,  whether  professors  in  colleges  or  practitioners  of  medi 
cine,  as  well  as  to  all  men  and  women  who  know  what  medicine 
as  an  art  ought  to  be,  your  action  will  bring  welcome  relief.  In 
the  plan  we  submit,  the  aim  has  been  that  while  the  essentials 
of  qualifications  for  the  degrees  in  medicine  are  secured  in  the 
by-laws  organizing  this  college,  matters  of  detail  not  so  impor- 
tant are  put  into  the  more  pliable  form  of  regulations,  till  such 
time  as  experience  shall  determine  their  proper  form  and 
value.  The  fundamental  principles  of  the  organization  your 
committee  have  to  propose  are: 

1st.  To  provide  a  thoroughly  competent  and  independent  fac- 
ulty, whose  duty  shall  be  to  examine  all  candidates  for  licenses 
and  degrees  in  medicine  of  the  university,  who  shall  be  in  no 
way  connected  with  the  preparation  of  such  candidates  for  such 
examination,  and  whose  sole  aim  shall  be  to  maintain  a  standard 
of  qualification  fully  equal  to  the  highest,  and  fully  in  accord 
with  the  needs  and  demands  of  the  people  and  the  time. 

2d.  That  said  faculty  shall  insist  upon  a  clearly -defined  pre- 
liminary literary  and  scientific  qualification. 

3d.  That  the  professional  examinations  shall,  under  rigid  but 
reasonable  rules,  consist  of  sucli  written,  oral  and  clinical  tests 
as  shall  fully  develop  the  fitness  of  candidates,  and  that  steno- 
graphic reports  of  such  oral  and  clinical  examinations  be  taken 
and  preserved. 

4th.  That  for  the  degree  of  doctor  of  medicine,  in  addition  to 
all  other  qualifications,  there  shall  be  required  the  preparation 
and  defense  of  an  original  the^sis  upon  a  professional  topic. 

Trusting  that  their  labors  may  be  found  acceptable  and  useful 
toward  the  great  enterprise  in  hand,  they  now  respectfally  sub- 
mit this,  their  report,  including  the  attached  drafts  of  by-laws 
and  regulations. 

W.  H.  Leonard,  President. 
Charles  N.  Hewift,  Secretary. 
William  W.  Folwell. 

This  rei>ort  was  accepted  and  ordered  spread  upon  the  record 
of  the  board.    The  by-laws  and  regulations  were  adopted  sub- 
atentially  as  rei>orted  and  as  printed  in  the  announcement  of 
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May,  1884.  A  committee  of  regents  was  appointed  to  nominate 
professors.  Their  nominations  were  confirmed  at  subsequent 
meetings,  and  the  faculty  filled  up  as  follows : 

THE  FACULTY   OF  THE  COLLEGE. 

William  W.  Folwell,  LL.  D.,  MinneapoliB. 

Pkesident. 

Charles  N.  Hewitt,  M.  D.,  Red  Vllng. 

Professor  of  Preventive  Medicine. 

William  H.  Leonard,  M.  D.,  Minneapolis. 

Professor  of  Obstetrics  and  Diseases  of  Women  and  Children. 

Franklin  Staples,  M.  D.,  Winona, 

Professor  of  the  Practice  of  Medicine. 

Daniel  W.  Hand,  M.  D.,  St.  Paul. 

Professor  of  Surgery. 

Perry  H.  Millard,  M.  D.,  StiUtraier. 

Professor  of  Anatomy  and  Physiology. 

Charles  E.  Smith,  M.  D.,  St.  Paul. 

Professor  of  Materia  Medica  and  Therapeutics. 

Georqe  W.  Wood,  M.  D.,  FarihauU. 

Professor  of  the  Diseases  of  Nervous    System,    and  of    Medical 
Jurisprudence. 

Charles  Simpson,  M.  D.,  Minneapolis. 

Professor  of  Pathology. 

James  A.  Dodge,  Ph.  D.,  Minneapolis. 

Professor  of  Medical  Chemistry. 

[It  needs  at  this  point  to  be  clearly  understood  that  this  college 
is  organized  as  above  expressed  as  an  examining  and  graduating 
institution.  No  iiLStruction  whatever  is  offered  or  proposed. 
The  idea  is  to  have  degrees  in  medicine  granted  by  a  faculty  who 
shall  not  be  sitting  in  judgment  on  their  own  pupils,  and  shall 
have  no  interest  in  graduating  candidates  except  upon  ascer- 
tained merit.] 

TERMS. 

In  the  college  of  medicine  there  are  two  terms  in  each  year: 
the  September  term,  beginning  with  the  opening  of  the  univer- 
sity year;  the  April  term,  beginning  on  the  third  Monday  in 
April. 

The  entrance  and  scientific  examinations  take  place  in  the  Sep- 
tember term  ;  the  professional  examinations,  in  the  April  term. 


UNIVERSITY  OF  MINNESOTA.  67 

ENROLLMENT. 

Enrollment  regularly  takes  place  at  the  September  term  upon 
completion  of  the  entrance  examination,  but  candidates  entitled 
to  be  excused  from  this  and  the  scientific  examination  may  be 
enrolled  at  the  opening  of  the  April  term. 

No  person  not  enrolled  is  admitted  to  the  professional  exam- 
inations. All  enrolled  students  are  expected  to  report  in  person 
or  in  writing,  at  the  beginning  of  every  April  term,  until  grad- 
uation. Candidates  not  so  reporting  may  be  dropped  from  the 
rolls. 

EXAMINATIONS. 

These  are 

(1)  The  Entrance  Examination. 

(2)  The  Scientific  Examination. 

(3)  The  Professional  Examinations. 

I.    the  entrance  examination. 

The  entrance  examination  takes  place  at  the  September  term 
in  connection  with  the  general  examinations  conducted  under 
direction  of  the  general  faculty  for  admission  to  the  university. 

The  entrance  examination  embraces  the  following  subjects: 

(1)  The  English  language,  including  writing,  spelling, 
grammar,  analysis  and  composition. 

(2)  Arithmetic,  elementary  algebra  and  plane  geometry. 

(3)  Geography,  United  States  history  and  the  outlines  of 
general  history. 

(4)  Latin  grammar  and  Csesar's  Commentaries  (or  any  one 
Latin  author),  or  an  equivalent  knowledge  of  German,  French 
or  one  of  the  Scandinavian  languages. 

The  examination  certificates  of  the  state  high  school  board 
are  accepted  for  any  of  the  above  subjects,  and  the  holder  is  ac- 
cordingly excused  from  further  examination  therein. 

After  passing  the  entrance  examination,  the  candidate  is  en- 
titled to  apply  for  enrollment  in  the  college  of  medicine. 

II.    the  scientific  examination. 

The*  scientific  examination  follows  immediately  after  enroll- 
ment in  the  September  terra  and  embraces  the  following  subjects: 

(1)  Physical  geography. 

(2)  Natural  philosophy. 

(3)  Elementary  botany. 

(4)  Chemistry. 


68  BIENNIAL  REPORT. 

This  examination  is  conducted  by  a  committee  of  the  general 
faculty,  one  of  whom  must  be  a  professor  of  this  college. 

The  certificates  of  the  state  high  school  board  are  accepted 
for  any  of  the  above  sul>j*cts  except  chemistry,  in  which  greater 
proficiency  is  required. 

Applicants  who  bring  a  final  certificate  for  the  scientific  course 
of  the  collegiate  dex>artment  (end  of  sophomore  year,)  are  ex- 
cused from  the  scientific  examination  its  well  as  the  entrance 
examination. 

Applicants  who  bring  a  final  certificate  for  the  classical  or 
modern  courses  of  the  collegiate  department  are  excused  from 
the  entrance  examination  and  the  scientific  examination,  except 
in  chemistry. 

Baccalaureates  of  the  colleges  of  science,  literature  and  the 
arts,  of  mechanic  arts  and  of  agriculture  of  this  university,  and 
graduates  of  any  reputable  college  or  university  are  excused 
from  the  entrance  and  scientific  examinations  and  receive  a 
credit  of  one  year  on  professional  study. 

The  entrance  and  scientific  examinations  are  conducted  in 
writing,  according  to  the  rules  and  methods  in  use  in  the  colle- 
giate department  of  the  university. 

III.      THE  PROFESSIONAL  EXAMINATION. 

First: — Examhiat ions  for  Bachelor  of  Medicine. 
These  take  place  only  in  the  April  term  of  each  year.     They 
are  divided  among  the  following  nine  departments: 

(1)  Anatomy  and  physiology. 

(2)  Pathology. 

(3)  Mat(»ria  Medica  and  therapeutics. 

(4)  Medical  chemistry. 

(5)  Preventive  medicine,  p.>rsonal  and  public  hygiene. 
(G)  Practice  of  medicine. 

(7)  Surgery. 

(8)  Obstetric.s  and  diseases  of  women  and  children. 

(9)  Diseases  of  tln^  nervous  system,  and  medical  jurisprudence. 
The  examinations  have  for  their  obj(H't  to  test: 

1st.  The  candidate's  familiarity  with  the  literature  of  the 
subject; 

2d.  His  clinical  and  laboratory  experience.  For  this  pur- 
pose, properly  authenticated  specimens  of  his  work  in  any  de- 
partment will  be  examined,  and  he  may  submit  certificates  and 
the  other  evidence  thereof; 
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3d.  His  skill  in  the  actual  use  of  physical,  chemical  and  other 
tests  in  diagnosis  and  the  use  of  remedies  and  instruments. 

It  is  understood  in  all  cases,  that  the  candidate  is  prepared 
for  examination  on  the  text-books  advised  for  each  department; 
for  which  see  list  of  text  and  reference  books  in  the  special  an- 
nouncement of  May,  1884. 

In  the  same  announcement  are  summarized  the  requirements 
in  each  of  the  nine  general  departments  into  which  the  whole 
science  and  art  of  medicine  are  divided. 

In  addition  to  the  examinations  above  an  opportunity  will  be 
given  for  special  examinations  in  diagnosis  and  treatment  of  dis- 
eases of  the  eye,  ear,  skin,  nervous  system,  and  in  forensic  med- 
icine, as  departments  of  general  practice. 

A  special  examination  is  provided  for  such  graduates  in  med- 
icine as  wish  to  prepare  themselves  for  the  functions  of  health 
officers  in  the  state.  It  will  include  the  use  of  a  text-book  and 
collateral  reading,  and  will  demand  on  the  part  of  the  candidate 
a  familiarity  with  the  subjects  of  the  examination  for  prevent- 
ive medicine,  as  above  noted,  and  greater  actual  experience  in 
the  control  of  preventible  disease,  the  processes  of  water,  air  and 
food  analysis,  and  the  principles  and  construction  of  systems  of 
water  supply,  sewage  disposal,  and  the  administration  of  sani- 
tary law. 

The  examinations  for  the  degree  of  bachelor  of  medicine  are 
conducted  in  writing,  but  may  be  supplemented,  at  the  discre- 
tion of  the  examiner  in  any  case,  by  oral  interrogation. 

As  prerequisite  to  admission  to  the  professional  examinations 
of  the  first  year,  each  candidate  must  furnish  — 

(1)  A  certificate  of  attendance*  upon  one  full  course  of  lect- 
ures upon  the  subjects  of  each  study  of  this  course  in  some 
recognized  college  of  medicine  or  in  a  school  of  medical  instruc- 
tion; 

(2)  A  certificate  of  dissection  of  the  muscular,  nervous  and 
circalatory  systems,  with  the  contents  of  the  cavities  of  the  head, 
throat  and  abdomen. 
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STANDING  PROGRAM  FOR  WRITTEN  EXAMINATIONS. 

FOR  DEGREE   OF   BACHELOR  OF   MEDICINE. 


Hour. 

First  Year. 

Second  Year. 
Wednesday. 

Third  Year. 

Mondaj. 

Anatomy 
and  Physiology. 

Friday. 

9 

▲  .  M. 

Pathology. 

Surgery. 

p.  M. 

Medical  Chemistry. 

Obstetrics    and     Diseases    of 
Women  and  Children. 

Practice. 

p.  M. 

MateriH  Medica  and 
Therapeutics. 

Medical 
Jurisprudence. 

PrcTentiTc  Medicine  and  Pub- 
lic Health. 

Written  examinations  are  in  such  form  as  to  admit  of  con- 
venient prt^servation.  The  detailed  regulations  for  conducting 
these  examinations  are  made  known  at  the  opening. 

Examinees  conform  to  requirements  intended  to  protect  them 
against  suspicion  or  suggestion  of  having  submitted  answ^ers  not 
their  own  productions  on  the  spot. 

Any  person  detected  in  any  dishonesty  in  his  examination  is 
at  once  stricken  from  the  roll  of  candidates. 

The  final  examinations  for  the  degree  of  M.  B.  begin  on  Tues- 
day in  the  second  week  of  the  April  term  at  9  A.  M. 

These  examinations  are  oral,  and  a  stenographic  report  of  them 
is  made.  They  include  practical  and  clinical  tests  and  use  of 
instruments  and  apparatus,  intended  to  assure  the  examiners  of 
the  candidate's  qualificiitions  for  the  practice  of  his  profession. 


2. —  Examinations  for  the  degree  of  Doctor  of  Medicine. 

This  examination  consists  in  eacli  case  essentially  of  a  thesis 
and  its  defense,  but  the  faculty  will  demand  in  all  cases  clinical 
and  practical  tests  and  operations,  which  shall  enable  the  ex- 
aminers to  decide  not  merely  upon  the  scholastic  proficiency  of 
the  candidates  but  upon  their  actual  professional  skill. 

All  theses  must  be  upon  subjects  approved  by  the  faculty,  must 
be  founded  on  original  work  and  certified  as  the  unaided  produc- 
tions of  the  candidateii.  Twenty -five  printed  copies  of  each  the- 
sis must  be  furnished  to  the  faculty  before  reading  and  defense. 

All  theses  to  be  defended  in  the  April  term  must  be  submitted 
to  the  dean  of  the  faculty  on  or  before  the  second  Monday  in 
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March.  It  is  advised  that  the  type-writing  machine  be  used  for 
making  the  copy.  The  printed  copies  required  to  be  made  after 
approval  of  the  theses,  shall  be  on  the  same  sized  paper  as  this 
pamphlet,  and  the  paper  shall  be  white  and  of  the  quality  as 
good  as  that  used  by  the  State  of  Minnesota.  The  size  of  page 
shall  be  22x38  ems,  pica. 

The  faculty  will  make  a  calendar  of  theses,  and  publish  the 
same  on  the  fourth  Monday  in  April  term  (second  Monday  of 
term). 

GRADUATION. 

Graduation  takes  place  at  the  annual  commencement  of  the 
university,  near  the  lirst  of  June. 

All  candidates  who  pass  the  entrance,  scientific  and  professional 
examinations  including  the  appropriate  clinical  and  experimental 
tests  incidental  thereto,  and  give  satisfactory  evidence  of  having 
pursued  professional  studies  as  required  by  the  by-laws,  being 
twenty-one  years  of  age  or  upwards,  and  of  good  moral  char- 
acter, are  recommended  by  the  faculty  of  the  college  to  the  board 
of  regents  to  receive  the  degree  of  bachelor  of  medicine  (M.  B.), 
which  degree  duly  conferred  is  the  warrant  of  the  university  of 
Minnesota  for  the  practice  of  medicine  and  surgery. 

All  candidates  for  the  first  degree  must  furnish  satisfactory 
evidence  that  they  have  severally  pursued  the  study  of  medicine 
for  four  years  in  the  office  of  and  under  the  personal  direction  of 
a  physician  in  active  practice,  who  is  a  graduate  of  some  college 
or  school  of  medicine  recognized  by  the  board  of  regents,  upon 
the  recommendation  of  the  faculty  of  this  college. 

Provided,  however,  that 

(1)  One  course  of  lectures  with  other  work  incidental  thereto 
in  a  college  of  medicine  recognizc^d  as  above  shall  be  reckoned  as 
equivalent  to  eight  months  of  such  study. 

•  (2)  One  term  of  six  months  in  a  school  of  medicjil  instruction, 
organized  and  conducted  in  conformity  with  the  by-laws  shall  be 
equivalent  to  one  year  of  such  study  under  a  prec(*ptor. 

(3)  Three  courses  of  lectures  with  work  incidental  thereto  in 
colleges  of  medicine  recognized  as  above  shall  be  equivalent  to 
three  years  of  study  under  a  preceptor.  One  year  at  least  must 
in  all  cases  have  been  passed  in  a  preceptor's  office. 

(4)  •  Graduates  of  colleges  and  universities  receive  a  credit  of 
one  year  on  professional  study,  in  consideration  of  superior  liter- 
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Any  bachelor  of  medicine  of  this  university  who  furnishes  sat- 
isfactory evidence  that  he  has  been  actively  engaged  in  profes- 
sional practice  for  three  years  after  his  graduation,  and  who 
presents  and  defends  a  thesis  in  the  manner  prescribed  is  recom- 
mended to  receive  the  degree  of  doctor  of  medicine  (M.  D.). 

Whenever  the  examinations  for  the  bachelor's  degree  in  any 
case  evince  great  proficiency  in  the  literature,  theory  and  prac- 
tice of  medicine  the  faculty  of  the  college  permit  the  candidate  to 
present  and  defend  a  thesis;  this  being  done  to  their  satisfaction 
they  recommend  the  candidate  to  receive  at  once  the  full  degree 
of  doctor  of  medicine  (M.  D.). 

Doctors  of  medicine  of  other  colleges  of  medicine  recognized 
by  the  board  of  regents  upon  the  recommendation  of  the  faculty 
of  this  college  are  recommended  to  receive  the  degree  of  doctor 
of  medicine  of  this  university  upon  successfully  defending  a 
thesis  in  the  manner  prescribed. 

Any  graduate  so  desiring  may  receive  a  statement  showing 
the  credit  marks  obtained  by  him  in  his  several  examinations. 

SCHOOLS  OF   MEDICAL   INSTRUCTION. 

The  general  character  to  be  assumed  by  these  schools  in  order 
to  entitle  their  pupils  to  credit  for  their  time  spent  in  them,  is 
fixed  by  the  by-law  of  the  board  of  regents. 

The  by-law  recjuires  (1)  a  faculty  of  at  least  four  professors, 
doctors  of  medicine  graduated  from  approved  colh^ges;  (2)  a 
public  hospital  of  at  least  twenty  beds  under  the  professional 
control  of  the  professors;  (3)  instruction  for  sueh  periods  and 
in  such  manner  as  may  b«»  satisfactory  to  the  faculty  of  this  col- 
lege. 

In  pursuance  of  their  supervisory  power  the  faculty  have 
established  the  following  regulations  regarding  the  instruction  in 
schools  of  uKHlical  instruction: 

(1)  There  shall  be  at  least  one  hundred  and  twenty  full  days 
of  instruction  in  each  year. 

(2)  The  text-book  instruction  shall  be  from  the  following 
works,  or  from  others  fully  equivalent: 

Anatomy,  Gray. 

Physiology,  Dalton. 

Pathology,  Wagner. 

Materia  Medica  and  Therapeutic^s,  Wood  or  Bartholow. 

Medical  Chemist rj^,  Greene. 
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Practice,  Flint. 

Surgery,  Agnew. 

Obstetrics,  Lusk. 

Women  and  Children,  Thomas  and  Smith. 

Medical  Jurisprudence,  Taylor. 

Preventive  Medicine.  Parks. 

Nervous  System,  Hamilton  A.  McL. 

(3)  Text-book  instruction  must  be  illustrated  and  supple- 
mented by  sufficient  oral  and  clinical  exercises  and  demonstra- 
tions. Students  should  be  required  to  preserve  careful  notes  of 
clinics  attended  by  them. 

OP    THE    FACULTY    OF    THE    COLLEGE    OF     MEDICINE     AS     THE 

STATE  MEDICAL  EXAMINING   BOARD. 

The  matter  of  establishing  an  examining  board  to  pass  upon 
the  qualifications  of  persons  wishing  to  practice  medicine  and 
surgery,  for  the  protection  of  the  people  against  imposture,  had 
been  agitated  repeatedly  in  Minnesota,  but  no  legislation  was 
effected  till  1883. 

To  the  Hon.  W.  L.  HoUister,  of  Austin,  Minn.,  senator  for 
the  third  district,  belongs  the  credit  of  drafting  and  securing 
the  x>a8sage  of  an  act  constituting  the  faculty  of  the  college  of 
medicine  of  the  university  of  Minnesota  the  State  medical  ex- 
amining board.  It  needs  to  b(i  borne  in  mind  that  the  functions 
of  the  examining  board  are  additional  to  and  entirely  separate 
from  those  of  the  same  persons  constituting  a  university  faculty. 
The  examining  board  deal  with  all  pei^sons  practicing  medicine 
in  the  State;  the  faculty,  with  those  de^siring  to  receive  the  de- 
grees of  the  university  in  medicine  and  surgery. 

The  full  text  of  the  law  will  be  found  in  the  General  Laws  of 
Minnesota  for  1883,  chapter  125,  entitled  **An  act  to  regulate  the 
practice  of  medicine  in  the  State  of  Minnesota.'' 

Id  accordance  with  the  law,  the  faculty  was  duly  organized  as 
a '^State  board  of  medic;il  examiners,''  April  19,  1883.  Up  to 
May  10,  1884,  five  hundred  and  seventy-nine  physicians,  being 
graduates  of  approved  colleges  of  medicine,  have  complied  with 
the  provisions  of  law  and  received  the  certificate  of  the  board 
acooFdingly: 

The  board  has  held  two  public  examinations  for  the  benefit  of 
penoDS  not  graduates  of  the  medical  colleges  desiring  to  prac- 
tiee  medicine:  one  at  the  capitol  in  St.  Paul,  Oct.  11,  1883;  the 
10 
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other  at  the  university  ia  MiDiieapolis,  Dec.  27  and  28,  1883. 
Forty-six  persons  underwent  the  examinations,  of  whom  twenty- 
four  were  successful,  and  accordingly  received  the  certificate  of 
the  board  authorizing  them  to  practice. 

The  board  has  issued  no  licenses  to  undergraduates  not 
affected  by  the  retroactive  clause.  It  is  plainly  the  intent  of 
the  act  that  we  should  exercise  a  discreet  supervision  over  any 
medical  college  whose  curriculum  is  sufficiently  lax  to  send  forth 
partially  educated  men  in  the  profession.  It  is  a  duty  we  owe 
to  the  profession,  to  the  alumni  of  such  colleges  desiring  to 
practice  in  Minnesota,  and  the  public  alike,  to  require  such  per- 
sons to  pass  the  board  examination  before  commencing  practice 
in  the  State. 

By  an  opinion  rendered  by  Attorney  General  Hahn,  the  last 
clause  of  section  twelve  exempts  all  parties  of  iive  years'  prac- 
tice previous  to  March  5,  1883,  from  the  obligatory  necessity  of 
complying  therewith.  The  intention  of  the  framers  of  the  act 
was  to  exempt  the  five-year  men  from  the  penalties  only,  but  the 
clause  was  misworded  in  drafting  or  engrossing.  The  board  ac- 
cordingly deems  it  inexpedient  to  issue  any  more  exemption  cer- 
tificates. Where  the  question  of  time  of  practice  is  raised,  the 
party  will  be  required  to  furnish  affidavit.  The  reason  for  this 
action  is  that  some  of  the  parties  obtaining  this  form  of  certifi- 
cate have  misinterpreted  its  import. 


THE  artisa:n^'S  training  school. 

A   DEPARTMENT   OF   THE   COLLEGE   OF   MECHANIC   ARTS. 

In  order  to  give  definite  organization  and  articulation  to  a  con- 
siderable amount  and  variety  of  work,  which  for  some  years  had 
been  carried  on  by  the  professor  of  engineering  and  his  a4S8i8- 
tants,  it  was  thought  best  at  the  beginning  of  the  year  to  group 
the  evening  drawing  school  and  three  classes  in  shop  work  and 
drawing  and  the  day  work  in  mathematics  and  drawing,  etc., 
into  a  separate  department  of  the  college  of  mechanic  arts  under 
the  above  title.  The  arrangement  proved  as  was  expected,  a 
great  convenience  in  administration. 

On  account  of  the  great  importance  of  the  subject  and  of  in- 
dustrial education,  and  to  secure  due  credit  to  the  university  a& 
the  pioneer  institution  of  this  education  in  our  state,  I  request 
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the  insertion  of  a  larger  part  of  a  special  announcement  pub- 
lished by  your  authority  at  the  beginning  of  the  year  1883-84. 

This  school  is  the  outgrowth  of  the  experiment  made  during 
the  last  three  years  in  giving  instruction  in  shop  work,  drawing 
and  mathematics  to  young  men  intending  to  become  artisans, 
and  to  those  already  at  work  in  the  trades. 

METHOD  OF   INSTRUCTION. 

The  instruction  in  shop  work  is  given  by  means  of  a  series  of 
exercises  carefully  planned,  so  as  to  cover  in  a  systematic  man- 
ner the  usual  operations  in  use  in  the  various  trades.  This 
course  is  designed  entirely  with  a  view  to  giving  instruction  in 
the  use  of  tools,  and  not  with  the  object  of  constructing  any 
article  of  commerce.  For  example,  in  the  course  in  vise  work 
the  work  begins  with  a  simple  exercise  in  removing  the  scale 
from  a  piece  of  cast  iron,  and  afterwards  filing  it  to  a  true  plane 
surface  between  two  lines  marked  on  the  sides.  During  this  ex- 
ercise the  student  learns  how  to  hold  his  file  and  how  to  move  it 
without  rocking,  as  well  as  the  method  of  testing  a  plane  surface 
with  a  straight  edge.  From  this  exercise  he  passes  to  more  diffi- 
cult ones,  in  each  of  which  he  applies  what  he  has  previously 
learned,  and  is  taught  something  new.  The  course  in  vise  work 
includes  filing  to  line,  filing  to  template,  free-hand  filing,  fitting, 
and  chipping  straight  and  curved  surfaces  in  cast  iron,  wrought 
iron  and  steel.  A  similar  series  of  exercises  is  worked  out  in 
the  course  in  forge  work,  which  includes  bending,  upsetting, 
drawing,  welding,  shaping,  punching,  tempering  in  water  and 
oil,  and  with  pine  wood  test. 

The  course  in  wood  work  also  is  upon  the  same  plan,  and  in- 
dndes  exercise  in  sawing,  planing,  jointing,  chiseling,  marking, 
etc,  etc. 

Ezx>erience  has  shown  that  young  men  taking  courses  similar 
to  the  above  become  expert  in  the  use  of  such  tools  as  are  cov- 
ered by  the  courses  in  a  very  short  time,  and  that  they  are  able 
readily  to  master  the  special  details  of  the  various  trades  into 
which  these  operations  enter. 

In  drawing,  beginners  are  first  given  a  course  covered  by  a 
text-book  prepared  by  officers  of  this  school.  After  finishing 
this  work,  and  becoming  reasonably  expert  in  the  use  of  instru- 
ttenta,  the  student  is  given  practice  in  making  such  finished  and 
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In  mathematics  the  instruction  covers  algebra,  solid  geometry 
and  trigonometry,  taught  with  special  reference  to  the  needs  of 
this  class  of  students,  and  giving  many  applications  to  practical 
matters.  Students  may  aLso  receive  instruction  in  land  survey- 
ing during  the  third  term. 

EQUIPMENT. 

The  vise  shop  is  furnished  with  benches,  on  which  are  ten 
vises,  with  as  many  complete  sets  of  the  tools  used  in  this  course, 
such  as  files,  squares,  calipers,  chisels,  etc.  In  the  forge-shops 
are  eight  fixed  and  one  portable  forge.  The  fixed  forges  are 
supplied  with  blast  by  a  Sturtevant  pressure  blower,  and  the 
smoke  carried  off  by  means  of  a  Sturtevant  exhaust  fan,  both  of 
which  were  presented  by  Mr.  B.  F.  Sturtevant,  of  Boston.  These 
fans  are  run  by  a  small  Haskins  vertical  engine  set  up  in  this 
shop.  The  pulleys  and  shafting  used  here  were  presented  by  O. 
A.  Pray,  of  Minneapolis.  There  are  eight  anvils,  with  as  many 
complete  sets  of  tongs  and  other  tools  required  in  the  course. 
The  wood  shop  hjis  benches  and  the  necessary  tools  for  the 
course.  The  drawing  room  is  provided  with  desks  for  sixty  stu- 
dents, and  has  a  collection  of  drawings  and  **blue  prints,''  which 
is  constantly  increasing. 

OFFICERS. 

William  W.  Folwell,  President  of  the  University. 

William  A.  Pike,  Professor  of  Engineering. 

John  F.  Downey,  Professor  of  Mathematics. 

Wilbur  F.  Decker,  Instructor  in  Shop  Work  and  Drawing. 

Henry  M.  Waitt,  Instructor  in  Surv<*ying  and  Diawing. 

ORGANIZATION. 

The  students  of  this  school  are  sei)arated  into  four  divisions, 
viz. :  (A)  Those  who  wish  to  devote  themselves  wholly  to  shop- 
work  and  industrial  drawing  ;is  a  preparation  for  entering  upon 
active  life.  (B)  Those  desiring  to  receive  instruction  in  mathe- 
matics, as  well  as  in  shop-work  and  drawing.  (C)  Those  whom 
circumstances  prevent  from  taking  either  of  these  courses,  and 
who  wish  day  instruction  in  drawing.  (D)  The  evening  draw- 
ing class  for  working  artisans. 
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COURSES  OF   INSTRUCTION. 


i.  Term. 
Vise  Work. 
Drawing. 


I,  Term, 
Vise  Work. 
Drawing. 
Algebra. 


A   DIVISION. 


77.   Tenn, 
Forge  Work. 
Drawing. 


B  DIVISION. 


77.   Term, 
Forge  Work. 
Drawing. 
Trigonometry. 


C  DIVISION. 


777   Tenn, 
Wood  Work. 
Drawing. 


777   Term. 
Wood  Work. 
Drawing. 
Solid  Geometry  or 
Surveying. 


Industrial  Drawing,  beginning  at  any  time,  but  to  be  pursued 
ooDsecutively. 


D  DIVISION. 


Twenty  five  evening  lessons  in  Mechanical  Drawing,  beginning 
in  November. 


CONDITIONS  OF   ADMISSION. 

For  any  division,  candidates  must  be  at  least  fifteen  years  of 
age  and  must  pass  examinations  as  follows:  A  Division — In  read- 
ing, writing  and  arithmetic.  B  Division  —  In  reading,  writing, 
arithmetic,  plane  geometry  and  elementary  algebra.  Members 
of  this  division  who  pass  examination  in  geography  and  United 
States  history  may  be  allowed  to  select  studies  from  the  Colle- 
giate department  under  direction  of  the  faculty.  C  and  D  Di- 
visions— no  examinations  required. 

All  members  of  this  school  are  required  to  deposit  $5  with 
the  treasurer  of  the  university  or  his  agent,  which  will  be  re- 
tamed  to  members  of  divisions  A,  B,  and  C  when  connection 
witti  the  school  ceases,  less  such  charges  as  may  be  made  for 
damage  to  tools  or  other  property,  and  to  members  of  division 
D  when  their  connection  ceases,  if  they  have  been  regular  in 
attendance,  less  such  charges  for  damages  as  may  be  made. 
IMTiflions  A,  B  and  C  will  come  under  general  regulations  as  to 
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TIMES   FOR   ENTERING. 

Students  of  the  B  Division  should  if  possible,  enter  at  the  be- 
ginning of  the  year;  of  the  A  Di\nsion  at  the  beginning  of  t^irms, 
of  the  C  Division  preferal)ly  at  the  beginning  of  terms;  and  of 
D  Division  according  to  notice. 

GENERAL   INFORMATION. 

Students  in  tliis  school  have  access  to  the  library,  under  the 
usual  rules. 

Tools  and  mat(?rials  for  use  in  the  shops  are  furnished  free. 
Each  student  furnishes  his  own  drawing  instruments  and  ma- 
terials. A  list  and  description  of  th(\se  may  be  found  in  Pike 
and  Decker's  Mechanical  Drawing,  pages  three  to  seven. 

Students  can  obtain  board  in  private  families  in  the  neighbor- 
hood at  $4  a  week  anil  upwards,  and  in  clubs  for  J?2  a  week 
and  upwards. 

For  any  further  information  apply  pei-sonally,  or  by  letter,  to 
Prof.  Wm.  A.  Pike,  at  the  university. 

CONCLUSION. 

Having  resigned  the  executive  office  in  the  middle  of  the  year 
1882-83  and  having  since  by  tin*  d^'sire  of  the  board  {performed 
the  routine  duties,  I  naturally,  long  since,  ceased  to  concern  my- 
self less  about  the  gen(»ral  interests  of  the  institution  and  to  give 
my  attention  chielly  to  that  department  of  instruction,  political 
science,  to  which  the  board  were  good  enough  at  the  time  of 
accei)ting  my  resignation  to  elect  me.  T  have  therefore  no  oc- 
casion to  submit  further  suggestions,  but  may  content  myself 
with  referring  to  the  last  report,  pages  seventy-two  to  seventy- 
—u,.vo  mav  be  found  a  numl)cr  of  recommendations  which 

--rfnnce  at  the  time  the v  were  made, 
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APPENDIX  "A. 


^^  A    -if 


GEADUATIONS. 

At  the  eleventh  annual  commencement,  held  May  31, 1883,  the 
following  twenty-five  degrees  were  conferred: 

COLLEGE  OF  SCIENCE,    LITERATURE  AND  THE  ARTS. 

For  Bachelor  of  Arts. 

Edward  Payson  Baldwin Tower  City,  D.  T. 

WiUiam  E^astman  Fay Cambridge,  Mass. 

Edson  Starr  Gaylord Minneapolis. 

David  Percy  Jones Minneapolis. 

Joseph  Henry  Locke St.  Cloud. 

Helen  Louise  Pierce Minneapolis. 

Martha  Alma  Sheldon Excelsior. 

SitmDer  Lincoln  Tmssell Champlin. 

For  Bachelor  of  Science, 

Robert  Mowry  Bell Minneapolis. 

Frederic  Henry  Clarke Boston,  Mass. 

Louise  Elma  Hollister Marshfield. 

Edward  Corydon  Jones Minneapolis. 

George  Nelson  Salisbury Faribault. 

Charles  Frederic  Sidener Ked  Wing. 

Emma  Jane  Ware Hrowndale. 

For  Bachelor  of  Literature. 

SftiDDel  Doak  Catherwood Austin. 

Annie  Harriet  Jefferson Minneapolis. 

Kate  Louise  Kennedy Minneapolis. 

flarah  Pierrepont  McNair Minneapolis. 

Ann*  Calista  Marston Minneapolis. 

JaiMt  Nann Dodp:e  Centre. 
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COLLEGE  OF   MECHANIC   ARTS. 

For  Bachelor  of  Civil  Engineering. 

William  Gtjorge  Peters Minneapolis. 

Thesis:  Minnehaha  Bridge. 

Louis  Orville  Smith Le  Sueur. 

Thesis  :   Minneapolis  Water  Works. 

For  Bachelor  of  Meclmnical  Engineering, 

John  Henry  Barr Mankato. 

Thesis  :  Design  for  an  Automatic  Cut-off"  Steam  Engine. 

A  certificate  in  Civil  Engineering  was  granted  to 

Alexander  Martin  Holcomb Minneapolis. 

Thesis  :  Iron  Railway  Bridge  in  Minneapolis. 

The  graduations,  twenty-six  in  number,  at  the  twelfth  annual 
commencement,  held  May  29,  1884,  were  as  follows  ; 

COLLEGE  OF  SCIENCE,  LITERATURE   AND  THE  ARTS. 

For  Bachelor  of  Arts  —  9. 

Elmer  Ellsworth  Adams Morrisville,  Vt. 

Patrick  Joseph  Butler Minneapolis. 

Oscar  Firkins Minneapolis. 

Joseph  Henry  Capper  Hutchinson Hastings. 

Anthony  Johnson Newburg. 

Eli  Larson Bratsburg. 

Hannah  Robie  Sewall St.  Paul. 

Susan  Winifred  Sewall St.  Paul 

Zenas  Newton  Vaughn Austin. 

For  Bachelor  of  Science — 9. 

Nathan  Morton   Baker,  Jr St.  Peter. 

Jeremiah  Ignatius  Donohue Pilot  Mound. 

Greorge  Lorenzo  Hendrickson St.  Paul. 

George  Horace  Klepper Albert  Lea. 

Bessie  Laythe Cbatfield. 

James  Eugene  Manchester Blooming  Prairie. 

Henry  Hastings  Sibley  Rowell Minneapolis. 

Charles  Christian  Schmidt Sleepy  Eye. 

Emma  Zwinggi St.  Peter. 
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For  Bachelor  of  Literature — 3. 

•■      • 

Anna  Helen  Bonfoy Minneai>olis. 

Belle  Marion  Bradford Empire. 

Adalyna  Kingsbury Cassopolis,  Mich. 

COLLEGE  OF  MECHANIC  ARTS. 

For  Bachelor  of  (Hvil  Engineering — 3. 

William  Ricketson  Hoage Rochester, 

George  John  Loy Chas^a. 

Irving  Webber  Matthews Luveme. 

COLLEGE  OF   MEDICINE. 

For  Bachelor  of  Medicine  —  2. 

James  Kidd  Simpson Virden,  Manitoba. 

Hogo  Speier Belle  Plaine. 

11 
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APPENDIX  "B." 


.VTTEXDAXCE. 


The  following  tables  exhibit  the  eDrollmeut  and  ehissifieation 
of  the  students: 

SUMMARY,  1882-83. 


COI.LKGK  OR   I)KP.\RTMF.NT. 


('LASS. 


Science,  Literature  and  Arts •'  y,"//,*/^' 

Mechanic  Arts 

Agriculture Specials 

Collegiate  Department 


Deduct,  twice  counted. 


Totals 


(  Senior... 

.Tunior.. 

(Specials. 


1 

II 

Ill 

Si»ociah. 


1 

Gentlemen. 

Ladies. 
10 

Total. 

13 
13 

23 
19—12 

1 
.3 

3 

2 

2 

20 

20—25 

10 

10—10 

21             1 
ic 

21 

0 

11 

IS 
22 

27 
53 
4ti-ir)6 

157 
10 

7r. 

233 
10 

147 

7r, 

2'2:J 

i 

BY   CLASSES   ONLY. 


Seniors  of  all  departments 26 

Juniors  of  all  departments 21 

Sophomores — Collei^iatc  Department 30 

Freshman— Collegiate  Department 27 

Sub-Fre.shman  —  Collegiate  Department 53 

Specials  of  all  departments 76 


Total  (le.ss  10  specials  twice  counted) 

Candidates  for  masters' dcjjrce.s 

Attending  Summer  School  of  Science  and  Ijettera. 

Attending  Evening  Drawing  School 

Attending  Farmers'  Lecture  Course 


223 
9 

73 
51 

281 


Grand  total. 


637 
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The  distribution  of  students  in  tlie  viirious  dei)artnients,  classes 
and  coursers  is  shown  as  follows: 

COLLlXiE  OF  SCIENCE,    IJTEKATUKE   AND  THE  AKTS. 


Class. 


COUKSK. 


(icutlemen.      LadieM.        Total. 


Senior. 


I' Classical . 
'  Scientilic. 
(M<Klerii... 


(*• 

2 

7 

2 

<> 

8 
9 


Totals 


13 


10 


23 


Junior. 


(rhutt«ical . 
-  Sfionlific. 
(.Mo<lern... 


n 
1 


2 

2 
•> 


8 
8 
3 


Totulii. 


lit 


19 


COLLEGE  OF   MECHANIC   ARTS. 


(.'L\8S. 


TorU^K. 


(iontlemen.  '    I^adics.       Total. 


.Senior 


f  Civ.  Kiiu'.... 
(  Mech.  lluii. 


2 
I 


•> 
1 


TotalM 


3 


Junior. 


("iv.  Kilt;. 


Specials. 


Civ.  Kii^r.... 
Mt'cli.  Kii^ 
Shi»i>  Work. 
I>rawin^.... 


7 
2 

r> 


ToUls. 


20 


20 
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COLLEGIATE   DEPARTS  EXT. 


Tlass. 


rulRSK, 


Gentlemen.       Lailies.        Total. 


Sophomore,  I 


Totals 


Freshman,  II 


Totals. 


Sul>- Freshman,  III 


Tot  ah 


Sj^ocials 


Total. 


({  la.ssical .'> 

^  SfientiJif i:; 

(Modern :{ 

21 

Mlassioal x 

-^  Scientific 7 

(.Modern  1 

n; 

r('la.s.sii-:il 4 

-  Sci<ntitic '-'H 

(. Modern i' 

;  > ") 

24 


I 

2 

(J 


11 


4 

11 


is 


O') 


lo 

1) 


:{0- 


10 

s 


i 


:)3— 


Ky 


1"»6 


One  liiindred  aiul  ci^htN -nine  students  M'ere  enrolled  as  resi- 
dents of  ^Minnesota,  the  rollowin<(  eonnties  l)ein<;-  representinl: 

Anoka,  1;  lUue  Earth,  ."> ;  Carver,!':  diippewa,  1:  Clay,  1 ; 
Dakota,  (>;  Dod^e,  L* ;  l^^aribault.  2;  Fillmore,  4:  Fre(4)orn,  2; 
Goodhue,  II;  Kennepin  Ivist,  41  ;  llennei)in  West,  ."iO :  Le  Bueiir, 
4;  Lincoln,  1  ;  Lyon,  1  ;  ^Martin,  1  ;  Meeker,  L' ;  ^Mower,  4  ;  >*'ieollet, 
8;  Olmsted,  (> :  Kamsey.  <l;  IMee,  :\\  LN>ek,  1  ;  Stearns,  4;  Steele, 
4;  Stevens,  1;  Wahasha,  4;  \Vrip:ht,  L 

Thirty-lour  were  registered  from  other  states  and  countries, 
to  M'it:  Canada,  1;  Dakota  T«'rritory,  S;  Florida,  1:  Illinois,  (> ; 
Indiana,  I;  Iowa.  5-  Massachusetts,  :\:  ^lichipm,  2;  Montana 
Territory,  2;  New  York,  2;  Ohio.  2:  A'ermont,  L 
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SUMMARY,  188.V84. 


COLLWiE    OR    DKI'ARTMKNT. 


CI.AS.S. 


(H'litlciuen.      Ladies.   '  Totaln. 


Science,  Literature  and  Art {  jtin'ior'  * 

rSenior  . 

■^  Junior. 

(Si»e('ial. 


Mechanic  Arts. 


Art.  Tr.  Sch... 


A 
H 

(' 
1> 

Medicine (undidntefor  H.  M,... 

Agriculture Si)e<ial 

Colle]datc  Department i  Til 

I  .Sj)ecial« 


I>educt,  twice  counted. 
Total*. 


14 

/ 

'.\ 

4 

1 
4 
4 

8 
47 
2 
1 
17 
19 
:{K 


205 
1 


204 


10 
10 
•21 
21 


in 


21 
1:1—34 

3 

4 

1—8 

4 

4 

8 
47—63 

2—2 

1—1 
27 
20 
r)9 
r)7— 17*. 


281 


27£ 


BY   CLASSES   ONLY. 

Senior*  of  all  departments 24 

Juniors  of  all  department.n !7 

Sophomores — (.'ollejfiate  Department 27 

Freshmen  — CV>IIeRiato  Department 29 

Sub-Freshmen — Collegiate  Department .♦ 59 

^kecialsof  all  departments ."JS 

Artisans'  Training  School 03 

Candidates  for  degree  B.  M 2 

Total 27J 

Candidates  for  masters'  degrees 1(] 

Attending  Summer  School  of  Soieiici' 10.1 

Attending  Farmers'  Ijcetun'  Couhh' 1,  llJ* 


The    distribution  of   students  in  the   viiiious    departments, 
classes  and  courses,  was  jis  follows : 
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COLLEGE   OF   SCIENCE,    LITEKATURE   AND   ART. 


(LASS. 


CoiKsi:. 


(ioiitlciuen.        Ladies.         Total. 


St'iiior. 


Total. 


Junior 


( Classii  al. 

-  Siicntilii- 

(Modern.. 


( (lassical . 
'  Sciriititic 
( Modi-rri.. 


7 

') 

9 

t 

2 

9 

3 

3 

14 

4 

21 

2 

1 

A 

:i 

1 

4 

2 

4 

«i 

Totals. 


13 


colle(;e  of  mechanic  arts. 


(■i,.\ss. 


<V»i  itsK. 


(Jentleiiicn.       Ladies.        Total. 


Senior Civ.  ICnu'. 


3 


Junior. 


(Civ.   Emu... 

-'  .Moth.    IJi^. 

(Arch 


2 

T 
1 


Total. 


Special 


Artisans'  Training  School. 


f  A 


Mech.  Kun.         ' 

1 

4 

4 

S 

47 

4 
4 

S 
47 


Totals. 


03 


63 


COLLEGE   OF   MEDICINE. 


(ientleiuen. 


Total. 


Candidates  for. 


B.  M. 


UNIVEBSITY  OF  MINNESOTA.  87 


COLLEGIATE  DEPARTMENT. 


Class.  '  Toi-rse.  Gentlemen.      Ladies.       Total. 


I 


(Classical 6  1 

Sophomore I -',  Sclentitic 9,3 

(Modern '  2  r, 


7 

12 

8 


Totals 17  10        I        27 


(Cla-Hsical 8  i  3        '        11 

Freshman X  Scientific 8  i  2        i        10 

(Modern 3  '  5        '  8 


Totals 19  I        10        I        29 


(Classical i  6  1 1  6 

Sub-Freshman ^  Scientitic 29  i         2        !        31 

(Modern ,  3  19        ;        22 


ToUls 38  21 


59 


Specials 36  I        21  ^7 


Two  hundred  and  forty-five  (245)  were  enrolled  as  residents  o: 
Minnesota,  the  following  counties  being  represented: 

Anoka,  3;  Blue  Earth,  1;  Brown,  1;  Carver,  3;  Chippewa,  1; 
Clay,  1;  Dakota,  6;  Dodge,  6;  Faribault,  2;  Fillmore,  7;  Good 
hue,  16;  Hennepin  East,  62;  Hennepin  West,  71;  Jackson,  1 
Le  Sueur,  2;  Lyon,  5;  McLeod,  1;  Maitin,  2;  Meeker,  2;  Mower, 
6;  Nicollet,  4;  01mst<?d,  6;  Ramsey,  7;  Rice,  3;  Rock,  1;  Scott 
2;  Stearns,  3;  Steele,  3;  Stevens,  1;  AVabasha,  6;  Washington,  3 
Winona,  1;  Wright,  6. 

Thirty-four  students  were  enrolled  from  other  states  and  coun 
tries,  38  follows: 

Canada,  2;  Dakota  Territory,  4;  Florida,  1;  Illinois,  3;  Indi 
ana,  2;  Iowa,  5;  Massachusetts,  1;  Maine,  4;  Michigan,  3;  Xe\^ 
York,  2;  Ohio,  2;  Pennsylvania,  1;  Vermont,  1;  Wisconsin,  3 
fourteen  states  and  countries. 
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APPENDIX  '*C." 


WOKK   OF   THE  YEAR   1882-83. 


THE  YEAR  BEGAN  SEPTEMBER  5,  1882,  AND  ENDED  MAY  31,  1883. 


Vi 


Subjects. 


Text  Hooks. 


Instructors.  ^  ^ 


Class. 


c  c 


Mathematics. 

Higher  Algebra nlnoy 

Analytic  (iconietry 

Higher  Algebra 


Trigonometry 

DiMcrential  Calculu?*. 

Higher  Algebra,  1  j!... 
II  (I  7  ; 


II 
II 


ii 
«i 
II 
It 


Pkofkssok  J,  F.  DOWNKY. 
Downey 

Hutchinson 

Downey 

I        •*  

IHutchinson 


<i 
II 


r>ownev 


Conic  Sections 

lutecral  Calculus 

Solia  (ioonietrv.  1  ? Wentworth iHutchinson. 


'ii?. 


Conic  Sections iOlncy. 

Astronomy. 


2.H 
•_'*) 

54 
.')! 
2(5 

3t 
57 
55 
55 


Frcsbm'n  2r.  i  1. 
.Tunif)r....  10  I. 
Freslini'n    2<1        I. 


Fresh  ni'n     '.\(^ 

Junior 1» 

Sub  Fresh    21 


I  •>•) 


n. 
II. 
11. 
II. 


Soj»honi...    2:;  j  III. 

.lunior 1(»  '  111. 

Sub  Fresh;  17  '  III. 

15  111. 

iSouhoni...!     8  111, 


Prokkssok  .1.   F.  DOWNKY. 


Descriptive Lo(»niis. 

Practical " 

<i  II 


Downey 

it 


5-t 
50 


St'nior. 


i> 
II 


:i       I. 
4      II. 
7       III. 


Chkmistry 


Professor  J.  .\.  Doihjk. 


Elementary I^arker's Dodge 

Applied Let'tures **  

Analytical Api)leton's Dodge  A  Noyes. 


Analytical Ajjpleton's,  etc. 

Aualvtical " 


It 
ti 


<feneral \vory's Dodge 

Klemenlary Markers T)odi;r  vt  N<iy»!s.. 

Analytical \ppleton's " 

Analytical "  " 


.>■) 

5."» 
55 


55 
."•5 
.'>5 


Physics. 


Prokssou  Wm.  A.  TiKK,  in  charge. 


Light  and  IClectricity (ianot Deeker, 

Elementary Feck's,  CJan(»t....        " 


Sound  and  Heat (ianot "         

Practical  Phy>ics Pike  A  Deeker, 


lit  )T  ANY 


Elementary (i  ray's 

Advanced (J  ray's 

"         Lectures.. 

"         Laboratory 


Pr<»fkss(>r  C.  \V.  Hai.l. 
Hall 


57 

4H 
5U 


■  )< 
57 
57 
57 


SubFresh  27  I. 

Soph«)m...  12  '  I. 

.lun.,  S<Mi.  9  1. 

'          "  14  ;  II. 

Sophom...  y  \  II. 

Freshm'n  19  j  III. 

Freshm'n,  i:?  [ill. 

.lun  ,  Sen.,  '.•  ,  III. 

Sophom...  8  I  HI. 


Sophom...    10  J. 

Sophom...'     y  I. 

Freshm'n    i:^  H. 

Senior 4  III. 


SubFresh.  2;{  HI. 

Fre>hm'n  21  III. 

Fresh  .Sci.  i:{  III. 

Freshm'n  i:i  i  III. 


Z(»oi,<mtY. 


PROFKSSOR    C.    W.    II.M.L. 

Hall 


Comparative Lectures 

"       Lab(u-atory  "    

Elementary lv(»cturcs  and  "    

"       Laboratory  ...  Herrick 


•  >o 
50 
20 
25 


.Junior. 


Sopliom... 


11   !  L 

11  L 

10  III. 

10  i  III. 
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Subjects. 


Text  Boi.ks. 


I  list  metiers. 


Claass. 


-•  pi  Term 


Gkduxsy  and  Minkralogv. 


PROFI-XSOR   C.    W.    ir.VLL. 


<»eology,  general Ix»  ('onto.... 

iiexAogy,  Ofonuiuic 1^'ct tires..,. 

31ineralogy Ii«'<ture.H.... 

"        ' I.iitMU'atory 


Hall. 


.Vj  Senior 24  I. 

47           "     10  j  II. 

57  Junior 17  '  II. 

30  '      '*       ,  17  ,  II. 


English. 


PR<)F^LS.^OR   M.   M.\RSTON. 


American  Authors,  etc 'RovceN Mrs 

How  to  Write  Clearly U»iM>tt'sManual     " 

History  of  the  Kn^lish  Language  Lectures Marstou 

fieading  of  C:haucer Carpenter *' 

British  Ehxiucnce (ioudricli  nn«1 

LectUH's " 


Wilkin. 


Ad<li:»rin,  etc Hudson 

B*)«)k«i  and  Reading Lectures 

Milton Spraguc  A,  Ixct. 

Anglo-Saxon Cariwiiter 


Mrs.  Wilkin. 
Marstoii  


Macaulay,  Scott,  etc llar|>er  S<^ries...  Mrs.  Wilkin. 

Shak»p(;arc Kolli«  &  Abl)ott.     "  "     . 

AngIr>-8axoD CarjMMitcr Marston 

English  Literature liCcfrcs  ilc  Ward         "        

EoglLsh  Criticifuu Lectures |        **        


i)o 

SubFresh. 

14  • 

1. 

5.'> 

B'reshin'n 

10  ; 

I. 

5:^ 

Soi)hom.., 

9  ' 

I. 

.>3 

i         »« 

9 

I. 

.>3 

Senior 

11 

I. 

il-'l 

Sub  Fresh. 

10 

IL 

r. 

t  > 

5.5 

II. 

M 

Freshni'n 

1) 

II. 

5:; 

Sophoin... 

14 

11. 

")«', 

Sul>Frcsh. 

11 

in. 

.-»«) 

Freshiu'ii 

7 

III. 

■>() 

.*^<)phoiu... 

4 

III. 

4<; 

.Junior 

17 

III. 

24 

Senior 

17 

IIL 

Gkhman. 


PrOKK'S.SOR  J.  (}.  MoOFK, 


<;octhe'i»  Fau»t Hart Moore 

GraiDTuar.. Whitney j      "      

Reader Boiscn  ..' "      

Schiller's  Egiuout,  etc Huchheini |      "     

iinuumar (Vuufort Mrs.  Wilkin 


Schiller's  Wilhelm  Tell,  etc nuchheiin Moore 

Gramiuar Whitney I      " 

Reader Koiseii  .' |      " 

German  Hintorv Tavlor " 

Hifftorical  Rallad.H Wagner i      " 

Grammar Whitney 'Mrs 

Reader Boiscn  ..' 

Grammar Whitney '    " 

Reader Boiscn..' " 


Wilkin. 


Laoeoon Lessin>; Moore  

Deutsche  Lyrik  Bucrhluim |      *'      

Hermann  and  Dorothea Hart "      

Minna  von  Rarnh'elui Buohlicini I      "     

(irammar Whitn*  y Mrs.  Wilkin. 

Reader B«)iscn..' "  •• 


'id 
.% 
50 
5<1 
.50 

.>4 
.'.4 
.■'>4 
54 
5  J 
54 
54 
.51 
54 

5.S 
5S 
5S 
5.S 
57 
57 


'Sen  A. Tun  \i\ 

I    ••  "  10  ' 

Junior ;  U 

'Freshnrn  15  ! 

SubFresh.i  is 

1         "  1^ 

Sen  A  JunI  10  I 

Junior 10 

'       *•       i  10  I 

Fresliiu'n  14 

I  14   , 

SubFre.sh.  1 1 

I  14 

,  13 

I  13 

ScnAJuu      9 
"  9 

.luiiior ,     9 

Frcshm'n  17  ' 

SubFn-sh.  2U 

I  20 


I. 

I. 
I. 
I. 
I. 
1. 

IL 
IL 
IL 
IL 
11. 
IL 
IL 
IL 
IL 

IIL 
111. 
III. 
IIL 
111. 
IIL 


FRKXCIf. 


Prcifk.ssor  C.  W.  Bknton. 


Literature;  age  of  I»uis  XIV....  Corncillc,  etc....  Benton 

Gnuumaraud  Reader,  M Bmbcr's  Otto....         " 

Gimmmarand  Reader,  f2 "  "    ....        *' 


La  Grammaire .Siuvcur. 

Modem  Prauia. FcuilU-t. 

Historr  of  France Flcury  .. 

HIsC  Novel:  Cinq  Mars Vignv  ... 

Art Taincs.. 

Gramiuar  and  Reader,^  1 Bother... 

Grammar  and  Reader,  I  2 


Trmaalations  into  French... 
Uleiatare  of  18th  Century. 


Lectures, 


55      Senior 17  L 

51)  SiphoMi...  14  I. 

50  "  13  I. 

53      .S'liior Is  IL 

53           ••      IH  IL 

."»3           "      IX  II. 

.53           "      bs  1 1. 

53            •'       IS  II. 

."»n  Sii»hoiu...  14  1 1. 

50  •'  l;;  1 1. 

.5.'»      Si'uior 15  III. 

55            •'      15  III. 
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•Sulijcctsi. 


Latin. 


Text  Books. 


Instructors, 


*5 

«-  'i 


Class. 


v^   Term 

X : 


PiioKi'.ssoK   J.  HiiooKs,  in  cliarge. 


Horace  and  Hist.  K>)m.  Lit riiase  &  Stuart.  Clark I 

Kssayson  the  aVt<»ve |     "      

I>lvv Lincoln i     '*      

Cicero (ha.se  ct  Stuart.      "      Km; 

Cxani.  on  Kutranee  an<l  Cond lirooks  A  Clark  


24 


Siphoui.-.l  i;{ 

!  1-' 

Freshui'n  2/> 
Sul)  Fresh :  21 
47 


Plautus,  Cicero,  Pliny Clark 

Li\  y Line»iln ' 

Virgil Frieze " 

lOxaui.  on  Conditi<m " 

Tacitus  A  Cicero *' 

Virgil Frie/.e I  " 

Exam. on  Condition !  " 


52     i.Ttjnior 9 

^'1      Freshni'ni  lH 

.V2     SuhFreshl  IH 

I  12 


ol  Sophoni...  10 
.*)4  ! Sill)  Fresh'  M 
I :  24 


(illKKK. 


PuoFKssoK  J.  Hkooks,  T>.  D. 


Homer's  ody.ssey,  etc iWeale  Series Hrooks.. 

Lectures  I »n  n<inier ' "      

Xeno|)hon's  Memorahilia 'Winans Hutchinson. 

(rrammar  an<l  Reader Hrooks Hrook.>< , 

Exam,  of  Cond.  Stu<lents Hrooks  c\:  H. 


r)4 


Junior ;  12 

(i  J.J 

Fresh  m'n  y 
Suhl'resh  H 
4 


.Eschylus',  Proiiiethcus Mather Hrooks 

F^ssay.s  on  I'romeiheus "      

Xen(>|>h<»n's  MenuiraMlia Winans Hutchinson. 

(irani.and  Reader  and  A naha-^is  Hrooks Hrooks 

Exam,  of  Cond.  Students "      


4:? 

\} 

47 


Sophom... 
it 

Freshm'n 
Suh  Fresh 


Plato's  Apology,  Crlt.  it  Phiedo  Weale |      "      

I)eniosthenes'  <»ra(ions Hesloj) Hutchinson. 

Xenophon's  Anahasis Hrice lironks 

Exam,  of  <'ond.  Students ; "       


40 
.".1 


Sophom... 
Freshm'n 
Suh  Fresh 


:{ 

s 
H 
4 

3 
.5 


L 
L 
L 
L 
L 

n. 
11. 

XL 
II. 

III. 
111. 
111. 


I. 
1. 
I. 
1. 
I. 

II. 
11. 
II. 
11. 
II. 

HI. 
III. 
111. 
HI. 


Mi:nt.\l  .\ni)  Moral  Phiiosoi'iiy.               Profkssor  A.  T.  Okmonu. 
History  of  Philr)sophy Lectures Drnumd "il 


Senior 21 


I. 


Ethics 

Psychology 


Natural  Theology '        "  

IvOgie levonsand  Leet. 


.'.4 
.■)4 

lit 


History. 


.\neient Schmitz 

Medi;eval Suinton 

M««lern Swinton  A  L«et. 


Profkssor  .\.  T.  Oh.mo.nd  in  charge 
Ormojid 


.'.4 
21 

21 


"       ...  24  I  II. 

.luuior 22  i  II. 

Senior....  11»  '  III. 

Junior 20  111. 


Suh  Fresh    20.  '     L 
Freshm'n    27       11. 
Sophom...    20      III. 


POMMCAT.   SriKNCK,    V.W. 


Mit.    Wm.    W.    Fol.WK.LI,. 


History  of  Civilization (Juizoi Folwdl 

tjeneral  IMiilology Lectures 


Civil  (H»vernment I)eTiH'([uevillle. 

Constitution  V .  S Lectures 

.Minn "  

International  Law "  


Political  Economy. 
Natiorjal  Economy. 


M 
17 

Junior.... 

.    20 

.   2r, 

1. 
1. 

.  Senior.... 
* . 

Seniors... 

.    23 

.   2:; 

.     23 
.     12 

11, 

24 
<» 

10 

11. 
11. 
IL 

40 
It 

(t 

.. . . 

<< 

.     24 
.    24 

IIL 
IlL 

Rhetoric  ani»  Elocution. 


Profkssor  M.  L.  Sanford. 


Orations ' Sanford. 

El"cuti<»n 

Orations " 

Elocution " 

Compositions *' 


Orations .. 
Elocution 


It 


C^n 

Senior..  .. 

20 

so 

X 

20 

a^ 

Junior 

2,3 

Ai\ 

It 

23 

71 

."^ophom... 

27 

10 

Sub  Fresh 

37 

09 

Senior 

23 

IL 

92 

tt 

23  ; 

II. 
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Subjects. 


i  I    'sj 

Text  Books.         Instructors.  ^-'^ 


• 

« 

'<M    ti 

• 

1  c  c 

laa         '     .  ^  1 

3 

IBS.         o'-ol 

ei 

55  = 

H 

CC| 

Rhetor  ic  a.vd  Elocution.  PROFF>isoR  M.  L.  San  ford. 

Orations I       '•       75  -  Junior 25  II. 

Elocution I "       '        50           "      25  II. 

Khetoric Hepburn '       "       60     Sopliom...!  30  II. 

Compositions i *'       12      Freshm'n    34  II. 

Elocution "       I        12     Sub  Fresh  i  :56  II. 

I  '  'I 

Orations ' "       57     Senior ,  19  III. 

Elocution '       *•       76           '*      '  li)  I  III. 

Orations "       30     Junior ,  10  III. 

Elocution SanA>nl i        -45     Sophom... !  15!  III. 

Compositions i      "        45     i          *•         |   15  III. 

Elocution "        12      Freshm'n,  42  1  III. 

Public  Health  andIIyoikne.  Profkssor  C.  N.  Hewitt,  M.  D. 

Sanltarv  Science iLectures Hewitt 6     Senior i  20  '  III. 

School  Hygieue [        "       ,      "        j          6     iSubFresh.!  60  ,  I. 

IxDL^TRiAL  Drawing.  Professor  Wm.  A.  Pike. 

Projectiuns Pike  &  Decker..  Waitt 60      Fre.shm'n  '  24  I. 

(.Geometrical ♦'               "        IMke  A  »!'.'<i.s'uls         r.."i     SubFresh.    29  ;  II. 

l>eicriptive  Geometry Pike  (notes) "               •'               '^o     St^phom.  ..i  12'  II. 

Miscellaneous .Pike  A  iH'cker...      "               "       ,        25     Evening...    51   ,  II. 

Miscellaneous |    •'              "       IWaitt I        58     Special ,    "!  III. 

A<{R1CULTURE.  PrOFE.»<.SOR   E.  D.  PoRTER. 

No  instruction  in  1882-3.    Old  ext>erinicntal  farm  sold  and  new  one  purchased. 
Civil  A  Mecii.  Engineering.  Professor  Wm.  A.  Pike. 


i'urres.  Leveling  A  Earthwork..  Lectures Waitt 

Field  Work  and  Drawing "     

Machinery lUnwin Pike  A  Decker 

drawing..' | I     "  " 

Arches,  Retaining  Walls,  etc jl^ccture.** Waitt 

Stereotomv " 


bailroad  Work  and  Drawing 
Shop  Work 


Field  Work '     "      ... 

Decker 


Mechanic's  (Statics) 

Drawing  (Desciip.  Grecoietry).., 
Roofs,  Trusses  A  Motive  Power.. 

I^win^ 

Sceam  Engine 


Rankine i  Waitt 

Watson •• 

Lectures iPike.. 

I     •< 

Goodere iPike  . 


Meehan ics  and  Strength  Mat er'ls  Kankinc Pike 

Topography  and  Drawing Waitt 

Designs  antl Specifications Pike  A  Waitt 

Deiigns  andSpecifications Pike 

Drawing  on  IXrsigns Waitt 

Drawing  on  Designs Pike 

Surreyiug i Waiit 

iftrength  of  Materials 


Military  Science.  Professmh 

Squad  and  Company  Drill Upton Bowen 

Olioera'  Drill "       


50 

Jun.  C.  E. 

4 

I. 

50 

••          1 

4 

I. 

50 

Sen.  M.  E. 

1 

I. 

60 

1 

1 

I. 

.>=) 

'sen.  C.  E.  ' 

3 

I. 

(-><) 

«t 

3 

I. 

60 

"         1 

4 

I. 

55 

Special 

3 

I. 

54 

Jun.  C.  E. 

6 

n. 

55 

1         it 

1                    1 

6 

II. 

55 

iSen.  C.  E. 

4 

II. 

55 

1 

3 

n. 

50 

Si'n.  M.E. 

1 

11. 

55 

Jun.  ('.  E. 

5 

III. 

.'>.s 

«< 

7 

III. 

5.S 

Sen.  C.  E. 

3 

III. 

5S 

Sen.M.E 

1 

IIL 

5H 

Sen.  C.  E. 

•  > 

111. 

5S 

Sfn.  M.E. 

1 

III. 

22 

Kreshnrn, 

15 

111. 

50 

•S'rCAME 

4 

III. 

N,U 

.  S.  A. 

30 

'.\  Lower... 

85 

I. 

25 

Sophom  .... 

20 

II. 

Music.                                                   Professor  Wm.  II.  Leiu. 
Voeal  Lessons Seleciions Leib I        20     At  Large..   50      All. 
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WORK   OF   THE   YEAR    1883  4. 


The  Year  Began  Sept.  4,  188,S,  and  Ended  May  29,  1884. 


•r.  J. 

-     /.  -    C  — 

^  •—  -  -  s 

.Subj«.*cts.  IVxl  Kookx.  Instructors.         -•  j:         Clnss.        z'^    \      ^ 

I  ^  ;  a. 

Matiikmatic's.  1'|{(Hi:.s>«»i:  J.  F.  r)<m'M:Y. 

<;eneral  G«'oiin'try Oliu-y howiiey "^  .liniior fi        I. 

IlipluT  AlK'«'l»ra... "      "       "m  Kresh 17        I. 

I 

niireretitiaMalcuUis Olncy  Downey .'m  .hniior 4        II. 

Tripmonjflrv "  "  "    '  \\\  Fresh 4">        II. 

Hi^lier  Al^ef.ra "      "       ."►4  Sub  Fresh      tWi        11. 

I 

1 

Integral  (alciihj^ Olmy l)<»\vney "»  Junior 4     I  III. 

Conie  Sections '*  '  "       .T*  S»i»honi...,     2-5     '  Hi. 

Soli<l  <M'onHtr\ .  1  ? \Vei)l\v<»rth Ilnteliinson "iC.  Siio  I- resh      M.     '   III. 

Solid  (ieonietry,'-' j' "  "  50  Sul)  Fresh      \\l     \   III. 

ASTUuN(»MY.  PlloFK.'^sOR  J.   F.   1>«)\VNKY. 

Deseriptive  Astronomy Neweonih Downey .■i4  Senior 10       I. 

PraetienI  Astronomy I,oomis I>owney .'H)  Senior G     i  III. 

ClIKMISTKY.  IMCOH>SOU   J.  A.   DolXiK. 

Klementary Fliot  .*t  Storer...  Dod^e ■"»  SuUFresli 

Ai»i»lit<I Leeliires "      ■')"»  .'>«»|)hon)... 

Analytical .-VppletiMi,  etr....  Dodj^e,  Sidener..      .V>  .IiinASi^'n 

Analytical AppUtojj,  etc....  Do«li,'t',  Sidener..      .".o  .Inn  A  Sen 

Analytical A|»plcton,  etc....  Dodue,  Si<lencr..      :50  Sojdi 

flenoral .\v«:ry Dod^e "m  Fre^hm... 

Elennntary  {Continued  Flint  .V  Stttrer  ..        "•     "•")  I're.shm... 

Analytical .Vppleton,  ei( ....  ])odi;c,  Sidener..      •"••■.  .lunASi-n 

Analytical Vpjileton,  etf....  Dodec.  Sidener..      J'J  Soph »»        III, 

FiiYsir>;.  PKnFi.«;^oK  W.  ,\.  I'iKK,  in  char>,M'. 


2S 

1. 

/ 

I. 

VI 

I. 

II. 

17 

» 

11. 

'IW 

Ill 

2'. 

III 

\\\ 

III 

Mechanics Peck D.-ck^ 

Fi^ht  and  FIcitricity (laiiot " 

(Jeneral  Phvsics (iajo " 


Sound  and  Ileal <ianot " 

Testin-  Materials Pik. 


.")."> 

.Innior 

o 

I. 

."t.") 

Sophom  ... 

M 

I. 

."l"l 

Sojdiom  ... 

11 

I. 

4I» 

I-  reshm'n 

24 

11 

.  .Smi  ('  Fng 

;{ 

II 

HnlA.NV.  Pl'vOFlSSOK  (  .  A.  HaLI-. 

Flementarv dray's Hall Txi      SiiblVesli.  24  :     III, 

Flementarv *' '      '    ■">»',      Freshman  20  [     111, 

Advance.l." Lectures "    .".o              "  2S  HI, 

Advanced Fal>orat(»rv  "    r.2             "  28  ,     III, 
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SubjecU. 


Text  Books. 


Instructors. 






(» 

1 

oil 

«M   V 

•«  r;  1 

• 

0.2 

o  r 

s 
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APPENDIX  "D." 


State  Expekimentae  Fruit  Farm, 

Excelsior,  ^Finx.,  Nov.  1,  18S4. 

7V>  thf  Prexith'/it  (tj  the  Stdtr  ('fu'rfr.sift/, 

8n;:  Thf*  law  i<'(|uir<*s  that  I,  as  superintendent  of  State  fruit 
farnj,  I'enort  to  vou,  (»n  oi*  l)ef(>re  the  tirst  day  of  November  of 
earh  year,  the  progress  in  Iruit  culture  <»n  said  faruL 

I  am  hai>i>v  to  state  that  this  v<*ar  has  l>een  a  fruitful  vear  and 

lit'  «.  « 

that  the  yiehl  oi  apples  was  about  seventy  bushels,  all  of  which 
we  cut  and  planted  tin*  seed — the  obj<-ct  being  to  grow  new 
hai'dy  varieties  adaptf'd  to  our  climate,  and  esj)ecially  long-keep- 
ers of  good  (juality  and  liardy  in  ti*e(*.  of  wliich  we  now  liave  a 
lack  —  this  being  the  third  i)lanting.  The  trees  of  tlie  first  plant- 
ing are  now  two  years  old,  and  those  deemed  worthy  will  be 
ready  to  reset  a  year  from  next  spring,  as  we  grow  them  until 
three  years  old  to  cull  out  the  t«*nder  and  unpromising  ones. 
And  yet  aftei*  the  most  careful  culling,  it  is  not  to  1m'  (»xi>eeted 
that  the  most  promising  ones  will  all  ])roduce  lirst-class  fruit  — 
sav  one  in  liltv,  as  that  will  about  tallv  with  our  gain  Irom  our 
own  growing  of  seed;  though  the  chances  will  be  a  little  better 
from  seed  grown  in  the  State  oi'chard,  as  there  an*  no  inferior 
vaiieties  there  to  adulterate. 

Though  but  one  in  t«Mi  thousand  should  i)rove  a  success,  the 
Stat«*  could  well  allbrd  to  foot  the  bill,  i  l(>st  more*  than  lifty 
thousand  belbre  I  got  the  Wealthy  apple,  and  all  at  my  own  ex- 
jiense.  Those,  howevei*.  were  from  Eastern  and  Southern  seed; 
but  from  our  own  growing  of  see(l  the  results  have  been  truly 
encoui-aging.  some  forty  varieties  worthy  <)f  culture  in  any  State, 
so  that  the  outlook  yeaily  l)right(*ns  for  the  horticidtural  future 
of  Minnesota. 

l>ut  I  am  sorry  to  reixnt  that  the  trees  t'rom  the  second  plant- 
ing of  seed  were  mostly  lost,  cut  oil'  neai*  the  ground  wheu  tliey 
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first  came  up,  and  no  trace  lell  as  to  what  did  it,  whether  worms 
or  animals. 

The  pear  culture  with  its  tliiLS  far  is  a  failure.  No  American 
or  European  i)ear  has  stood  our  extreme  winters,  nor  have  we 
been  able  to  devise  any  process  of  culture  which  has  helped  in 
this  matter.  As  a  last  resort  we  have  top-grafted  some  of  the 
most  hardy  of  the  Eussian  jjears  on  the  American  mountain  ash, 
that  being  the  stock  on  which  the  pear  has  done  best  in  time 
past,  and  has  stood  when  all  else  failed.  But  the  hist  winter 
took  off  all  the  tree^  grafted  with  other  than  the  Eussian  peare; 
we  then  regrafted  with  Eussian  pears,  and  now  await  the  result 
of  another  extreme  winter. 

Grapes  and  other  small  fruits  are  with  us  a  success  where  soil, 
location  and  proper  care  are  combined    I  shall  not  stop  to  pass 
judgment  as  to  which  of  each  class  is  the  be^t.      *     *     *     * 
As  to  the  peach  we  have  grown  and  fruited  it  successfully,  but 
the  winter  protection  required  makes  it  a  dear  luxury. 

With  respect, 

Peter  M.  Gideon, 
Superintendent  of  State  Fruit  Farm. 
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ADDRESS. 


The  University  of  Minnesota, 
Minneapolis,  Minn.,  December  1,  1883. 

To  the  President  of  the  University  : 

Dear  Sir  : — I  herewith  tender  the  twelfth  annual  report  on  the 
progress  of  the  geological  and  natural  history  survey  of  the  state. 
I  include  herewith  a  copy  of  the  first  annual  report  for  reprint,  that 
report  being  in  constant  demand,  and  out  of  print  now  for  several 
years. 

Very  respectfully,  your  obedient  servant. 

N.  H.  WINCHELL, 

State  geologist  and  curator  of  the  general  museum. 
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REPORT. 


1. 


SUMMARY  STATEMENT. 


The  f?reater  portion  of  the  time  during  the  year  has  been  given 
both  by  Mr.  Upham  and  myself  to  the  final  revision  of  manuscript 
for  the  printers,  and  the  reading  of  proofs,  the  preparation  of  maps, 
plates  and  other  illustrations,  and  the  proofs  of  the  same,  intended 
for  the  final  report.  At  the  present  time  the  following  county 
maps  have  been  drawn,  lithographed  and  printed,  showing  the 
geology  and  surface  features,  and  the  lines  of  equal  elevation  above 
the  sea,  viz :  Houston,  Winona,  Fillmore,  Olmsted,  Mower, 
Dodge,  Freeborn,  Waseca,  Steele,  Blue  Earth,  Faribault,  Waton- 
wan, Martin,  Cottonwood,  Jackson,  Murray,  Nobles,  Pipestone, 
Bock,  Lincoln,  Lyon,  Yellow  Medicine,  Redwood,  Brown,  Nicollet, 
Le  Sneur,  Wabasha,  Scott,  Carver,  Wright,  Lac  qui  Parle  and 
Big  Stone.  The  counties  of  Goodhue,  Rice  and  Dakota,  and  several 
others,  are  in  course  of  preparation,  and  sufficient  examination  has 
been  made  in  nearly  all  the  state  as  far  north  as  Braiuerd,  for 
mapping  and  reporting  in  the  same  manner.  In  the  northern  half 
ef  the  state,  also,  much  information  has  been  obtained.  Considera^ 
ble  more  work,  however,  must  be  done  in  that  portion  north  of  the 
parallel  of  Brainerd.  where  the  difficulties  of  travel  increase,  and  at 
the  B^Boe  time  the  geology  becomes  more  difficult  and  more  interest- 
ing.   Shoald  the  survey  continue  according  to  the  present  design, 


These  are  all  enumerated  in  the  accompanying  list  of  accessions. 
Exchanges  have  been  made  with  A.  S.  Tiflfany,  of  Davenport,  lowa^ 
and  John  Eyerman,  of  Carbondale,  Pennsylvania. 

The  final  paper  of  Mr.  Herrick  on  a  portion  of  the  Crustacea  of 
Minnesota  is  presented  in  this  report,  illustrated  by  a  number  of 
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The  intent  of  the  circular  issued  in  1876*  respecting  the  botany 
of  the  state  has  been  kept  in  mind.  Several  correspondents  have 
contributed  both  informatiou  for  a  catalogue  of  the  species  of 
the  state,  and  specimens  for  the  University  herbarium.  During  the 
past  two  years  Mr.  Upham  has  been  engaged,  casually,  in  the 
preparation  of  such  a  catalogue.  There  has  been  considerable 
request  for  a  more  complete  listing,  and  a  more  full  account  of  the 
distribution  of  the  plants  of  the  state,  than  that  of  Dr.  I.  A.  Lap- 
ham,  published  by  the  Minnesota  Horticultural  Society  in  1875. 
The  very  complete  catalogue,  prepared  by  Mr.  Upham,  is  herewith 
transmitted  as  a  part  of  this  report.  It  includes  and  classifies  all 
reliable  information  on  the  botany  of  the  state  that  is  now  in  the 
possession  of  the  survey,  and  will  serve  as  a  more  useful  guide  to 
students  and  others  in  the  future  study  of  species  and  their  distri- 
bution in  Minnesota,  than  anything  hitherto  published. 

*See  Uie  fifth  annual  reporl,  p.  64. 


In  the  re^fintration  of  specimens  b'ing  in  the  university  building  in  1873,  a  lot 
of  miscellaneous  rocks,  minerals  and  fossils  was  found  that  had  been  presented 
by  the  late  Dr.  St<3neman,  of  Minneapolis.  The  fossils  and  locks  were  evidently 
from  the  Trenton  at  Minneapolis;  but  as  there  were  no  certain  records  respect- 
ing them,  they  were  aH  entered  in  the  repfister,  and  finally  published,  with  the 
note  "records  doubtful  "  ^  Fifth  annual  report,  p.  207.)  A  sl;ib  of  fossiliferoua 
limestone  (Mus.  rog.  nninhM*  90)  was  thus  referred  to  tlie  Trenton.  In  the  sixth 
annual  report  a  fosfiil  trilobite,  contained  on  this  limestone,  was  reported  after  a 
casual  examination  as  Asaphus  extans,  of  Hall  {he.  eit.  p.  161),  with  the  remark 
that  it  *'  has  a  tuberculated  surface  instead  of  lamellose." 

In  March,  1879,  at  tl-e  request  of  Lieut.  A.  W.  Vo^fdes  this  specimen  was  sent 
to  him.  and  he  kindly  returned  the  specimen  with  the  following  description,  as 
a  new  species,  namintr  it  in  honor  of  Dr.  Stoneman. 

llatliyurus  Stoiieiiiaiiii,  Vo^des. 

Descn'pfifm. — The  pyj^idium  is  semi-elliptical,  strongly  convex, 
and  the  width  a  little  greater  than  the  length.  The  anterior  mar- 
gins are  roiuided,  and  the  onter  margins  bordered  by  a  well-defined 
convex  limb.  The  axis  is  greatly  elevated  above  the  sides,  and 
tapers  toward  the  posterior  margin,  terminating  on  the  limb.  The 
axis  is  marked  with  six  rings,  the  first  three  being  well-defined, 
and  the  others  not  so  prominently  marked.  The  dorsal  furrows 
are  deep  and  well-defined.  The  lateral  lobes  are  convex  and  have 
five  pleurfe,  each  being  separated  by  deep  furrows.  The  pleurae 
are  bent  downward  and  backward,  and  arise  from  the  second,  third, 
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foarth  and  fifth  axial  rings.  They  all  terminate  upon  the  inside 
furrow  which  outlines  the  limb.  The  points  of  termination  of  the 
anterior  pleurae  are  on  a  line  with  the  fifth  axial  ring.  The  entire 
pygidium  ia  bordered  by  a  convex  limb  which  runs  from  the  fulcral 
points  around  it.  This  limb  has  an  inside  furrow  which  runs  be- 
tween the  termination  of  the  axis  and  the  limb,  and  also  an  exte- 
rior furrow. 

The  surface  of  the  upper  dorsal  shell  is  tub^rculated. 

Locality  and  geohgical  position.  The  Trenton  group,  probably 
at  Minneapolis,  Minn.  Presented  to  the  general  museum  by 
Dr.  Stoneman. 

This  species  approaches  B.  senectus,  Billings,  which  has  six 
axial  rings  and  four  pleurae.  Our  species  is,  however,  much  larger, 
and  has  a  greater  member  of  pleurae.  The  inside  marginal  furrow 
in  the  former  species  does  not  extend  all  around  the  pygidium,  but 
ends  abruptly  at  the  end  of  the  axis.  Billings^  species  comes  from 
the  Potsdam  group,  and  ours  from  a  different  geologicaL position. 
Our  species  has  certain  affinities  with  B.  extans.  Hall.  The  most 
prominent  points  of  difference  between  the  former  and  that  described 
by  Prof.  Hall  is  that  the  axis  is  more  elevated,  and  does  not  term- 
inate 80  abruptly  behind  in  B.  Stonemanii.  The  second  dorsal 
surface  of  B.  extans  is  marked  with  fine  imbricating  lamellose  striae, 
whereas  our  species  is  tuberculated. 

There  are  three  species  of  this  genus  described,  which  appear  in 
the  Trenton  group;  viz.  B.  extans,  H.;  B.  longispinus,  Walcott; 
and  B.  spiniger,  H.  Of  all  the  species,  with  the  exception  of  the 
last  named,  the  py&:idmm  is  known,  and  differs  from  our  species. 
The  only  part  of  B.  spiniger,  H.  known  to  us  is  the  glabella,  which 
is  tuberculated;  and  there  is  reason  to  suppose  that  our  species  may 
be  the  missing  part  of  B.  spiniger;  but  it  is  doubtful. 

The  geological  range  of  the  genus  is  from  the  Potsdam  to  the 
Trenton  group. 

(b) 

THE  AGE  OF  THE  SANDROCK  AT  AUSTIN,  MOWER  COUNTY. 

On  page  960,,of  the  first  volume  of  the  final  report  of  the  survey,  the  ajje  of 
the  Mndzock  at  Austin  is  considered,  and  Prof.  H.  S.  Williams  is  referred  to  as 
aatbori^  for  identification  of  some  fossils  from  that  rock.  In  justice  to  Prof. 
W^liattftrthef foil  text  of  his  communication  relating  to  these  fragmentary  fossils 
it  herewith  given.  If  the  horizon  of  the  Austin  rock  be  in  the  Marcellus  shale, 
Uie  oirerlyiiig  limestones  appearing  in  the  Cedar  valley  near  the  state  boundary » 
,aad  fbrther  Mmth,  probably  all  fall  into  the  Hamilton  epoch . 


6.  A  minute  terebratuioid  >hell  of  Rensiselieria  type. 

7.  Trace  of  a  crinoid  stem. 

S.     Trace  of  a  minute  Orthooeras,  or  (?)  Coleolus. 

You  ask  my  opinion  of  the  horizon.  The  material  is  very  unsatis* 
factorr  :or  basin ir  a  judvrment  on:  but  if  the  two  lots  are  froip  the 
same  !::rl2."^n.  it  is  ssfe  to  say  tliat  it  is  lower  Devonian, 

Takini:  the  fauna  of  No.  269>  alone,  I  see  nothing  to  prevent  its 
beini:  Uri>er  Silurian. 

I:  the  two  lots  are  from  the  same  rook.  I  should  think  from  study 
of  tie  fc»ss:ls  that  the  honz.-^n  :s  not  higher  than  the  bade  of  the 
Hamilton  r^rloi,  nor  L^wer  than  the  Lower  Helderberg;  and  my 
o:  inion  is  ths:  the  fauna  lV.oni:s  to  an  horizon  near  the  base  of 
the  Hamilton,  either  be'ow  i:  or  in  an  equivalent  }>asition  to  the 
New  York  M.=ircellus.  The  only  peally  satisiactory  fossil  is  the 
Pr>i-ctel.a  trancata:  and  if  the  braohiojv>ds  of  No,  2>^>i^  came 
from  a  stratum  under  that  ooutaiuing  No,  :^!W,  the  Xa  269S  lot 
mi^h:  c»oeur  anywhere  from  the  Hamilton  down  to  the  Lower  Hel- 
drrc^eri:. 

Xucleospira.  Kenss^elieria  tyjv  of  terebratuloids.  Crrtiiias  and 
Arrypas  are  ^renera  passing  from  Upjvr  Silunan  through  lo^ 
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and  middle  DeTonian,  and  generally  do  not  mark  any  narrow  geol- 
ogical horizon. 

From  their  association,  and  the  fact  that  they  are  all  minute 
specimens,  I  should  conclude  that  it  was  a  sparse  fauna  in  unfaTor- 
able  conditions  of  life,  which  might  have  lived  anywhere  along  the 
Upper  Silurian  or  lower  Devonian.  But  the  Productellas  are 
peculiar  to  Devonian  and  above. 

Have  you  not  found  any  more  fossils?  I  should  think  a  careful 
search  might  bring  out  specimens  that  could  be  determined  accur- 
ately; and  it  would  be  interesting  to  have  the  means  of  determining 
the  species. 

I  wish  [  could  speak  more  definitely;  but  this  is  the  best  I  can 
do  with  the  specimens.  Possibly  this  with  the  stratigraphical 
study  may  enable  you  to  fix  the  horizon. 

With  sincere  regard, 

Henry  S.  Williams. 


(c) 

CRETACEOUS  LEAVES.    PRELIMINARY    STATEMENT  OF  DR.   LEO 

LESQUEREUX. 

The  Cretaceous  leaves  that  have  been  obtained  in  the  state  from  the  Creta- 
oeoQS  strata  at  varions  times  and  places,  have  been  submitted  to  Mr.  Lesque- 
reax  for  determination  and  description.  His  final  report  will  appear  sub- 
seqnently.  but  the  following  is  the  result  of  a  preliminary  examination  of  a  lot 
oi  specimens  sent. 

Dr.  Lesqaereux'  preliminary  report. 

The  content  of  the  lot,  received  Jan.  l-tth,  1884,  is  as  follows: 

No.  2143.  From  the  north  side  of  the  Minnesota  river, 

eight  miles  below  New  Ulm,  represents  4  small 
undeterminable  fragments  of  leaves,  without 
trace  of  nervation. 
No.  2143  (A)  is  apparently  a  Proteoides. 

No.  3808  and  5163.  Ficiis^  sp.  nov.    No.  5163  is  not  marked  in 

the  Jist;  it  is  labelled  ^us^m. 

No.  3911.  .    Laurus  Nebrascensis^  Lesq.,   1  leaf  on  three 

pieces. 


INO.  0100  {{J).  ropuius  ecegans^  iiesq. 

No.  5155  (D).  "       Lancastriensis^  Lesq.,  (probably  equi- 

valent to  P.  cordifolia,  Newby). 

No.  5155  (F).  Frotophyllum  crednerioides^  Lesq.?,  a  fragment; 

base  of  leaf  destroyed. 

No.  5155  (G,  K).       Populites  cyclophyllus,  Lesq. 

No.  5155  (I).  2  fragments  of  superposed   leaves,   the  lower 

only  distinct,  Cinnamomum  Scheuchzeri^  Heer. 

No.  5155  (L,  M,  0).  Populus  litigiosa^  Heer,  3  specimens. 

No.  5155  (P).  Populus  cychphylla,  Lesq,  a  deformed  plicate 

leaf. 

No.  5155  (Q  &  S)      2  fragments  of  the  same  leaf,  Platanus  primce- 

va,  Lesq.,  with  a  leaf  of  Persea?,  not  yet  satis- 
factorily determined,  upon  5155  (S). 

No.  5155  (E,  N,  II).  3  undeterminable  fragments. 

No.  5156.  (^isi^us,  sp.  nova;  name  not  yet  fixed. 

No.  5157  (C).  Sali.r  proteiejblia^  Lesq.,  with  a  branch  of  Pla- 

lauus  on  the  reverse. 

No.  5157  (A).  Ayidromeda  Parlaiorii,  Heer. 

No.  5158.  Laurub\  sp.  nov.,  not  yet  named. 

No.  5159.  Fragment  of  undeterminable  leaf,  areolated  by 

maceration,  Ficus??. 

No.  5100.  Leaf  of  Pinus^  sp.  nov.,  not  yet  named. 

No.  51C1.  No  vegetable  remains,  but  shell  or  some  animal 

organism.  The  osseous  plate  marked  by  stria? 
is  2  mm.  thick.  I  have  seen  along  the  banks 
of  the  Cottonwood  river,  above  the  Cretaceous 
sandstone  bearing  leaves,  large  fragments  of 
shells  as  thick  as  the  plate  upon  5161. 

No.  115.  Sequoia,  sp.  nov.,  a  specimen  which  I  have  al- 

ready seen  here.     It  bears   the   label   Austin, 
Minn. 
As  far  as  I  can  see  now,  the  specimens  remarked  above,  36   in 

number,  represent  16  species,  of  which  4  are  new  ones.    Of  the  spe- 
cies, 10  have  been  recognized  in  the  Dakota  group  of  Kansas  and 

Nebraska,  and  two  in  the  same  Cretaceous  formation  of  Colorado- 
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The  specimens  No.  5155  A,  down  to  the  end  of  the  list  except 
No.  115,  are  all  from  the  Cottonwood  river,  about  3  miles  south 
of  New  Ulm.  They  have  one  species  in  common  with  those  of  the 
north  side  of  the  same  river  in  Brown  county,  where-from  3  speci- 
mens only  are  sent. 

The  whole  lot  is  valuable  and  interesting.  One  quarto  plate  would 
suffice  for  the  figures  of  the  more  interesting  species  and  best  spe- 
cimens. L.  Lesquereux. 

Columbus,  0.,  Jan,  17th,  1884. 


III. 


THE  COMPARATIVE  STRENGTH  OF  MINNESOTA 
AND  NEW  ENGLAND  GRANITES. » 


By  N.  H.  WINCHELL. 


Haying  had  occasion  recently  to  inyestigate  the  qualities  of  some 
of  the  building-stones  of  the  state  of  Minnesota,  I  found  it  neces- 
sary to  subject  them  to  the  usual  test  of  crushing^  in  the  form  of 
two-inch  cubes,  to  learn  their  strength  under  pressure. 

Samples  were  obtained  and  dressed  to  the  required  size  by  Mr. 
William  Keating,  at  the  marble  shops  of  Messrs.  Sulliyan  and 
Farnham,  in  this  city.  About  one  hundred  of  such  cubes  were 
formed,  embracing  sandstones,  limestones,  granites  and  trap  rocks. 
It  is  intended  in  this  paper  to  show  the  remarkable,  and  unexpected 
strength  exhibited  by  the  crystalline  rocks  of  the  state,  and  espe- 
cially their  superiority  in  that  respect  oyer  the  granites  of  New 
England. 

The  samples  as  prepared  were  carefully  chosen  to  ayoid  flaws  and 
imperfections  due  to  weathering.  They  were  dressed  by  hand  with 
hammer  and  chisel  on  all  six  sides,  so  as  to  measure  two  inches  on 
all  their  edges,  the  sides  all  being  exact  squares.  They  were  sent 
to  Gen.  Gillmore,  at  Fort  Wadsworth,  Staten  Island,  where  they 
were  subjected  to  the  test  for  crushing-strength  in  the  same  manner 
as  many  other  granites  that  have  been  tested  and  reported  by  him 
in  his  reports  to  the  chief  of  engineers,  from  other  portions  of  the 
United  States  and  particularly  from  New  England.  The  tests  were 
applied  by  Mr.  James  Gocroft,  under  the  direction  of  Gen.  Q.  A. 

1  BoAd  at  the  Minneapolis  meeting  of  the  American  AMOdation  for  the  AdTanoement  Of 
Scienca    Atigust,  188S. 
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Gillmore.  The  samples  were  crushed  between  steel  plates,  one  of 
each  stone  in  the  direction  of  the  schistose  structure,  and  another 
in  the  direction  across  it,  the  former  being  designated  as  on  edge 
and  the  latter  as  on  bed,  with  the  following  results: — 


Ktnd  of  stone. 


Dark  trap  rock, 
maislTe  melaphyr. 

Dark  trap  rock, 
from  a  dyke. 

Gray  gabbro, 
maaslTe,  floe. 

Aod,  line  syenite. 


Red,  qnartzoso 
syenite. 

Bed,  quartzose 
syenite. 

Bed  quartzyte. 

MasslTe,  Kray 
syenite,  quartzose. 

Pine-grained 
gray  syenite. 

Pine-grained 
gray  syenite. 


Location  of  quarry. 


Taylor's  Falls. 
Chisago  Co. 

Tlscher's  creek. 
Near  Dulutb,  St.  Louis  Co. 

Bice's  Point. 
Dulutb,  St.  Louis  Co. 

Beaver  Bay. 
Lake  Co. 

Watab. 
Benton  Co. 

Bast  St.  Cloud. 
Sherburne  Co. 

Pipestone  City. 
Pipestone  Co. 

East  St.  Cloud. 
Sherburne  Co. 

East  St.  Cloud. 
Sherburne  Co. 

(Probably  imperfect  sample). 
Sauk  Rapids. 

ATcrage  of  20  samples 


Position. 


On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 


On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
On  edge 

On  bed 
Ou  edge 

On  bed 
On  edge 


Strength  in  pounds 


of  sample. 


105,000 
105,000 

106.000 
106,000 

109,000 
105,000 

106,000 
103,000 

103,000 

est. 

103,C00 

112,000 
105,000 

111,000 
108,000 

105,000 
103,000 

112,000 
105,000 

86,000 
100,000 


per  square 
inch. 


104,800 


26,250 
26,250 

26,250 
26,250 

27.250 
26,250 

26,500 
25,750 

25,750 

est. 

25.760 

28,000 
26,250 

27,760 
27,000 

26,250 
25,760 

28,000 
26,250 

21.500 
25,200 


26,200 


In  order  to  make  a  fair  comparison,  the  resultant  average  strength 
of  the  Minnesota  samples,  crushed  between  steel  platea,  should  be 
referred  to  wooden  cushions.  Gen.  Gillmore's  experiments  indicate 
that  granite  has  a  greater  crushing  strength  between  steel  plates 
than  between  cushions  of  wood,  amounting  to  eleven  per  cent,  of 
itn  strength  between  steel.  Making  such  allowance,  the  average  of 
the  Minnesota  granites  becomes: — 

Average  strength  of  20  samples  of  Minnesota  granites^  unpolished^ 
crushed  between  wooden  cushions.  2-inch  cubes.  Pounds,  per  2- 
inch  cube,  93,272;  per  square  inch,  23,318. 

This  result  h  obtained  by  including  the  strength  of  the  samples 
both  on  edge  and  on  bed^  in  one  calculation. 

The  following  table  shows  the  same  data  for  20  New  England 
granites,  reported  by  Gen.  Gillmore,  the  most  of  them  being  on  bed, 
or  ondeeignated  as  to  whether  on  bed  or  on  edge.  In  selecting 
these,  I  have  chosen  the  stronger  of  the  New  England  granites 
from  general  Gillmore^s  table,  and  in  all  cases  except  one  (in  which 


the  strength  on  edge  is  reported  greater  than  on  bed)  I  have  chosea 
the  strength  on  bed^  when  known.  I  have  avoided  every  possible 
error  that  might  be  made  in  favor  of  the  Minnesota  granites,  and 
allowed  several  points  that  count  in  favor  of  the  New  England 


granites. 


Table 

showing  the  compressive  strength  of  New  England  granites  in  2'inch 
cubes,  as  reported  by  Gen,  Gillmore  (Report  of  the  Chief  of  En- 
gineers, 1875,  Part  II).  In  unpolished  cubes,  on  wooden  cushion- 
blocks. 


Blue. 


Dark. 

Light. 

Flagging. 

rorter's  rock. 

Gray. 

Gray. 

BIulsli  gray. 

Bluish  gray. 


Nlantic  river. 
Nlautic  river. 


Stateu  I.,  New  York. 
Fox  Island,  Me. 
]>ix  Island,  Me. 
Qulncy,  Mass. 
Quincy,  Mass. 
North  river,  N  Y. 
Cape  Ann,  Mass. 
Mystic  river,  Conn. 
Stony  creek.  Conn. 
Fall  River,  Mass. 
Keene,  N.  H. 
Keene.N.  H. 
Millstone  Pt  .Conn. 
Greenwich.  Conn. 
New  London,  Conn. 
New  London.  Conn. 
Vinal  Haven,  Me. 
Vinal  Haven,  Me. 
Westerlv,  R.  L 
Westerly,  R.  L 


Position. 


On  bed 


On  bed 
On  bed 
On  bed 
On  bed 
On  bed 
On  bed 


On  edge 


On  bed 
On  edge 


Average  of  20  granites, 


Strength  In  poinds 


ofsample.|Pe'"i^gg*''^ 


89,250 
59,500 
60,000 
71,e0Q 
59.00i 
53,700 
59.750 
72,500 
60,000 
63,750 
41,000 
51,500 
64,750 
46,200 
50,000 
56,700 
52,600 
6^,000 
58,750 
59,750 


59,785 


22,315 
14,875 
15,000 
17,750 
14,760 
13,425 
14,967 
18,126 
15.000 
16,937 
10,250 
12,876 
16,187 
11,300 
12,500 
14,175 
13,160 
16.760 
14,687 
14,937 


14,946 


We  find  here  that  the 

Average  strength  of  20  New  England  granites^  unpolished,  crushed 
between  wooden  cushions  in  2'inch  cubes^  is,  in  pounds,  per  2-inch 
cube,  59,785;  per  square  inch,  14,946. 

This  shows  that  the  arerage  strength  of  the  Minnesota  granites 
is  fifty-six  per  cent  of  the  strength  of  the  New  England  granites 
greater  than  that  of  the  New  England  granites. 

This  anomalous  result  was  so  striking  that  I  called  general  GilK 
more's  attention  to  it.  The  strength  of  the  Minnesota  2-inch 
cubes  was  so  great  that  it  exceeded  the  highest  registration  of  the 
gauge  in  use,  and  the  samples  were  not  reported  at  first,  but  were 
retained  for  crushing:  on  a  more  powerful  machine  at  Boston.  It 
occurred  to  me  that  possibly  there  had  been  a  gradual  deterioration 
in  the  machine,  or  in  the  gauge,  so  that  the  registration  was  uni- 
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This  valaa  le  work  is  particularly  good  on  the  Cladocera,  but  is 
unfortunately  -^vfthout  Latin  descriptions;  so  that  the  Swedish 
text  is  a  hindrance  to  its  usefulness.  It  is  chiefly  of  historic  value 
now.    Large  8vo;  Lund,  1855. 

SchoedUr,  J.  E^  Die  Branchipoden  der  Uragegend  TOn  Berlin,  1868. 

Smilt,  F.  A.,  Bur  lee  Ephlppes  des  Daphnes. 

lAibhock,  J.,  An  aecoant  of  the  two  methods  of  reproduction  In  Daphnla,  etc. 

Ltydio,  Fr.,  Naturgeschlchte  der  Daphnlden. 

The  most  magnificent  work  published. 

lAUitborg,  W,y  Leptodora  hyalina,  1861. 

Sort,  O,  O.,  Cm  Crustacea  Cladocera,  iagttagne  1  Omegnen  af  ChrlAtlanla,  1862. 

This  valuable  work  is  difficult  of  access,  printed  on  thin  paper  and 
without  illustrations.  A  second  paper  by  the  same  author  in  1863 
is  mentioned,  but  I  have  never  seen  it. 

SehoedUr^  J.  £.,  Neae  Beitrage  zur  Naturgesohicte  der  Cladoceren,  1863. 

One  of  the  most  important  works  on  the  Lynceidae.  The  author 
is  rather  too  credulous  and  incliued  to  form  new  species. 

KhuudnoeT,  Elnlges  zur  Anatomle  der  Daphnlden  nebst  kurzen  Bemerkongen  ueber 

die  Httsswasaerfauna  der  Umgegend  Cairo's. 
5ars,  O.  O.,  Norges  FerskTandskrebsdjr  Cladocera  ctenopoda,  1865. 

The  best  work  on  the  Sididae,  etc. 

If  lienor,  p.  E^  Danmark's  Cladoeera. 

One  of  the  most  useful  books  on  the  subject.  Especially  good 
on  Lynceidae  and  Bosminidse. 

PlaUcojL,  FeUz,  Becherches  sur  les  Crustaces  d'eau  douce,  etc.,  1867-69. 
If  ueUer,  P.  ff.,  Note  sur  les  Cladoceres  des  Grands  Lacs  de  la  Suisse. 
IFfismaTm,  A.,  Bau  und  Lebenserschelnungen  Leptodora  hyalina. 
8ar$^  O,  O.,  Om  en  dlmorph  Udvlkling  Samt  G^neratlonsvezel  hos  Leptodora,  1873. 
Claua,  C,  Zur  kennt.  d  Organ,  u.  d.  felneren  Baues  der  Daphnlden. 
Ctous,  C,  Zur  kennt.  des  Baues,  etc.,  der  Polyphemlden. 

Oruher  and  Weismann,  Ueber  elnlge  tieue  Oder  un?ollkomen  gekannte  Daphnlden. 
We(9mann,  Thlerleben  Im  Bodensee,  1877. 

Jjutz,  A.,  Untersuchungen  ueber  Oladoceren  der  umgebung  von  Bern. 
ClauB,  C,  Die  Schalendruse  der  Daphnlden,  1874. 
Spangenbergt  Fr.,  Ueber  Bau  und  Eotwlcklung  der  Daphnlden. 
JMlieborg,  IT.,  Crust.  Sueoecorum  Ordin.  Branchlop.  et  Subord.  Fhyllop.,  1877. 
PaveMi,  P.,  NuoTa  Serel  dl  recherche  della  fauna  pelaglca  nel  laghl  Itallani,  1877-1879. 
Orobben,  O.,  Zur  Sntwlcklungsgesehicte  d.  Moina  rectlrostrls,  1789. 
Weitmarm,  Beitrage  zur  Naturgsch.  der  Daphnolden,  Leipzig,  1876-79.   (Valuable  on 
the  physiology). 

The  American  literature  may  be  catalogued  in  a  few  lines.  The 
first  descriptions  and  figures  with  which  I  am  familiar  are  those  in 
the  Rep.  of  the  U.  S.  Fish  Commission,  1874,  where  S,  I.  Smith  notes 
Daphnia  galeata,  D.  pellucida  and  D.  palex;  also  a  species  of  Bos- 
mina,  Earycercus  lamellatus  and  Leptodora  hyalina. 

A,  E.  Birge  was  the  first  to  systematically  study  Cladocera  in 
America,  and  his  ^^  Notes  on  Cladocera "  furnished  a  basis  upon 
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which  to  build.    A  few  notes  were  published  by  the  writer  a  little 
later. 

A  few  additional  notes  and  descriptions  of  new  species  were 
published  in  the  eleventh  annual  report  of  the  Minnesota  geol. 
and  nat.  hist,  survey. 

Prof.  Birge  published  other  notes  in  the  Medical  Journal  and 
Examiner  of  Chicago,  which  I  have  not  seen. 

Prof.  Forbes  of  Normal,  111.,  in  an  article  in  the  American 
Naturalist,  July,  1882,  adds  a  number  of  facts  and  one  new  species. 

In  addition  to  the  above,  a  figure  of  Sida  was  printed  in  one 
of  Hayden^s  Survey  Reports,  and  some  account  of  the  Cladocera 
of  lake  Michigan  was  given  by  B.  W.  Thomas,  I  believe,  in  one  of 
the  official  reports  of  the  Chicago  Water  Commissiou. 

CLASSIFICATION  OF  THE  CLADOCERA. 
SUB-OBDEB  I.— CALYPTOMEBA  (luembraDe-clothed). 

Bodj  enoloted  in  a  blyalve  shell.    Mandibles  truncate  below.   Maxillae  distinct, 
spiny.   Thoracic  ganglia  discrete. 

Tribe  I. — Ctenopoda. 

Feet  six,  similar,  foliaceous,  all  distinctly  branchiate. 

Fam.  1.— Sidide. 

Swimming  antennae  with  two  unequal  rami,  intestine  simple. 

Fam.  2. — Holopedid^. 

Swimming  antennae  simple,  elongate  eylindrleal  (in  the  male  prehensile). 
Intestine  with  two  lateral  dilations. 

Tribe  II. — Anomopoda. 

Feet  five  (or  six)  pairs,  the  anterior  pair  more  or  less  prehensile  and  destitute 
of  branchiae. 

Fam.  1. — Daphnidje. 

Rami  of  antennae  three  and  fonr-Jolnted,  five  pairs  of  feet,  the  last  with 
a  curved  appendage  guarding  branchial  sac;  autennoles  of  female 
short,  one-jointed. 

Fam.  2. — Bosminid^. 

six  pairs  of  feet,  antennules  elongated,  many- jointed. 

Fam.  3. — Lyncodaphnid^, 

Antennules  of  female  elongated,  but  one-jointed;  Intestine  simple  or 
convolute. 

Fam.  4.— LynoeiduE. 

Antennae  with  both  rami  three-jointed,  intestine  convolute,  with  ab- 
dominal but  no  anterior  caeca. 

SUB-OBDEB  II.— GYMNOMEBA  (destitute  of  coverinfc)- 

Body  without  or  nearly  destitute  of  bivalve  shell ;  feet  not  branchiate,  spiny.    An- 
terior thoracic  ganglia  in  one  mass. 
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FaM.  1. — PoLYPHEMIDuE. 

Abdomen  curved.  termtnaUng  In  two  long  stylets. 

Fam.  2, — Lbptodorid-s:. 

Abdomen  straight,  ending  in  short  claws. 

FAMILY  SIDID^. 

Head  separated  from  the  body  by  a  depression,  without  promin- 
ent  fornices  (or  spreading  shields)  over  the  base  of  the  antennae. 
First  pair  of  antennae,  or  antennules,  as  we  shall  uniformly  call 
them,  one-jointed,  usually  rather  small  in  the  female,  but  extend- 
ing into  a  very  strong  flagellum  in  the  male.  Antennae  long, 
biramose,  with  unequal  branches.  Mandibles  truncate  at  the  end. 
Maxillae  armed  with  large  spines.  The  form  is  usually  elongate, 
and  the  abdomen  often  extends  beyond  the  edge  of  the  shell 
behind.  The  male  openings  are  usually  in  the  end  of  long  ap- 
pendages which  depend  from  the  base  of  the  post-abdomen.  This 
interesting  family  is  represented  in  America  so  far  by  four  species, 
one  of  which  constitutes  a  new  genus.  Others  will  undoubtedly 
be  found  upon  a  careful  study  of  the  fauna  of  the  great  lakes 
Most  of  the  species  prefer  the  clearer  and  colder  water  of  large 
lakes.  The  processes  of  development,  as  traced  by  the  writer,  vary 
very  little  from  the  method  exhibited  by  Moina.  The  ephippial 
condition,  however,  is  not  found  in  these  animals  which  are  less 
subject  to  destructive  influences  of  the  climate.  They  do,  how- 
ever, produce  so-called  winter  eggs  which  arp  laid  in  October  and 
are  distinguished  from  the  summer  eggs,  which  hatch  in  the  brood 
eayity,  by  a  brown  color  and  the  presence  of  fatty  spheres.  These 
eggs  are  produced  in  large  numbers  in  distinction  from  most  other 
Oladocera  in  which  the  winter  eggs  are  very  few.  These  eggs  are 
permitted  to  settle  to  the  bottom  and  there  develop  at  the  proper 
time.  Sida  ciystallina  is  often  found  in  immense  numbers  in  large 
lakes  which  contain  abundant  plant  growth.  The  size,  and  especi- 
ally the  reproduction  activity,  is  very  dependent  on  the  environ- 
ment, and  hence  little  success  is  obtained  in  preservation  in 
aqaaria.  Some  of  the  genera  are  nocturnal  and  should  be  sought 
at  the  surface  on  quiet  evenings. 

I. — Genus  Sida.    Straus, 
(Plate  N.  Figs.  12-14.) 

Body  elongate,  hyaline.  Head  small,  quadrate.  Fornices  ab- 
sent.   Antennules  of  female  small,  truncate;  of  male,  with  a  long 


Sp.  !•    Pseudo-sida  bideutatn,  Herrick.    (Sp.  n.) 

(Plate  K.    Fig.  9.) 

Post-abdomen  armed  with  12-14  clusters  of  spinules  in  a  trans- 
verse row  ;  the  terminal  claw  armed  with  two  long  basal  spines^ 
and  with  numbers  of  fine  teeth  on  the  inside.    The  two-jointed 
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ramus  of  the  antennae  has  six  setae  on  the  basal,  and  ten  or  eleven 
on  the  terminal  joint,  while  the  three-jointed  ramus  has  a  short 
terminal  joint  bearing  three  spines.  The  valves  are  marked  with 
sparse  spines  on  the  lower  margin.  In  most  respects  this  species 
is  like  Sida,  which  it  resembles  in  size.  In  the  form  of  the  female 
antennse  it  is  like  Latona  which  it  also  somewhat  resembles  in  the 
number  of  joints  of  the  antennae  and  the  numerous  setae  they  bear. 
It  is  certainly  an  interesting  transition  form.  Found  only  in 
swamps  bordering  Mobile  bay,  Ala.,  but  whether  in  brackish  or 
fresh  water  my  notes  do  not  inform  me.  Sida  crystallina  lives  far 
out  in  the  bay,  and  Daphnella  is  found  in  pools  along  shore. 

III. — Genus  Limnosida.    Sars. 

(Plate  N.    Fig.  9.) 

Head  crested;  eye  in  a  conical  prominence.  Shell  elongated, 
produced  above  in  an  acute  angle.  Antennules  small,  truncate  in 
the  female;  in  the  male  of  enormous  size;  antennae  very  long. 
Post-abdomen  smooth ;  terminal  claw  spiny. 

The  one  species,  L.  frontosn,  Sars,  is  not  yet  known  in  America. 

rv. — Genus  Daphnella.    Baird. 

Neither  beak  nor  fornices  present.  Antennules  of  female  small, 
truncate ;  those  of  male  long,  flagellate.  Antennae  with  two-and 
three-jointed  rami.  Male  with  a  hook  on  the  first  foot,  and  large 
copulatory  organs  attached  to  the  base  of  the  post-abdomen. 

Sp.  1«    Daphnella  brachyura,  Lievin. 

Sida  braehmira,  Lisvin,  Branch,  d  Danziger  Geg. 

Daphnella  winoii,  Baibd,  Brit.  Entom. 

Sida  hraehyura,  Lii.ljbbobo,  De  crust,  ex  ord.  trlb. 

JHaphanoBoima  brandUanum,  Fischer.  Erganzig.  Berlchtlg. 

DaphneOa  brewidtiana,  Sabs,  Norges  Ferskv.— Krebsdyr. 

Daphnella  hrachyurat  P.  E.  Mukllbb,  Danmark's  Cladocera. 

Daphnella  braehyurat  Lutz,  UntersuobuDg  u.  die  Gladoceren  d.  Umg.  v.  Beru. 

Sida  hraehywra,  Pavbbti,  Nuova  serie  di  recercbe  della  fauna  pelaglca  nei  lagbi 

It»llanl(L.  Traslmene). 
De^l>hneUa  braehyurat  Hbbbick,  Notes  on  Crustacea  of  Minnesota. 
KCompare  also  D,  expinotat  Bibqb,  Notes  on  Cladocera  p.  3.) 

The  species  of  Daphnella  found  about  Minneapolis,  occasionally 
abondant,  seems  not  to  differ  in  any  important  character  from 
Earopean  types  of  D.  brachyura,  although  I  formerly  regarded  it 
as  distinct  (D.  winchelli.  Microscopic  Entom.,  Addenda). 

Head  less  than  i  the  body  (about  .27  mm.,  while  the  body  is 
«6  mm.  long);  eye  about  i  head;  antennae  when  reflexed  extend  a 
little  beyond  f  the  length  of  body.    Male,  .7  mm.  long;  antennae 


reflexed,  reaching  base  of  shell ;  anterior  antennae  extremely  long; 
copulating  organs  reaching  nearly  to  end  of  claws.  Having  care- 
fully compared  our  specimens  with  the  descriptions  and  figure* 
given  by  Birge  for  his  D.  expinosa,  the  evidence  seems  to  indicate 
not  only  that  they  are  identical,  but  both  are  really  D.  brachyura^ 
The  distinctive  characters  of  D.  expinosa  are  a  greater  indentation 
between  head  and  body,  absence  of  caudal  teeth,  greater  length  of 
male  appendages,  and  the  opening  of  the  f  asa  deferentia  below  the 
"  instep  ^*  of  these  appendages. 

The  absence  of  teeth  upon  the  post-abdomen  is  of  even  generic 
importance  according  to  Sars,  who  gives  it  in  his  synopsis  of 
genera  as  typical  for  Daphnella,  In  our  specimens  the  claws  are 
at  least  pectinate  if  not  serrate,  while  the  appendages  of  the  male 
reach  generally  nearly  to  the  middle  of  the  claws.  The  relative 
length  of  these  appendages  and  the  antennae  of  the  male  is  variable. 

Sp.  2.    Daphnella  brandtiana,  Fischer. 

Head  as  long  as  half  the  body,  antennae  when  reflexed  reaching 
beyond   the  posterior  margin  of  the  valves.     Length  0.8  mm.     Of 
the  validity  of  this   species  we  can  form  no  conclusion.     It  is- 
usually  considered  a  variety  or  phase  of  the  above. 

V. — Genus  Latona,  Straus, 
(Plate  N.    Fig.  8.) 

Body  elongate,  broad;  head  large  and  square,  appendaged  below 
with  triangular  laminae ;  fornices  present.  Antennules  rather 
large.  The  larger  ramus  of  the  antennae  is  two-jointed  and  has  an 
expanded  process  at  the  base.  The  lower  posterior  angle  of  the 
shell  has  a  peculiar  diverging  set  of  setae.  The  shell  is  often  orna- 
mented with  numerous  flecks  of  bright  color.  There  is  a  copula- 
tory  apparatus  in  the  male. 

Latoua  setifera,  Mueller, 

Is  the  only  species,  and  is  not  yet  recognized  in  Minnesota,  but 
was  found  by  Prof.  Birge  in  lake  Michigan. 

FAMILY  HOLOPEDID.E. 

Genus  Holopedium,  Zaddach. 
(Plate  N.    Fig.  11.) 

The  peculiar  animal  bearing  the  name  Holopedium  gibberum 
has  the  brood  cavity  greatly  elevated,  and  the  whole  upper  part  of 
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the  animal  is  covered  by  a  jelly-like  mass  secreted  as  a  protection 
or  float.  The  antennae  are  simple  in  the  female  and  extend 
through  a  slit  in  this  covering.  In  the  male  they  are  prehensile 
and  have  rudimentary  inner  rami.  It  would  be  difiBcult  to  recog- 
nize the  affinity  of  the  female  with  its  monstrous  form  were  it  not 
for  the  male  and  particularly  the  development  history.  Found  in 
this  state  probably  only  in  lake  Superior.  Forbes  mentions  it  from 
lake  Michigan. 

FAMILY    DAPHNID.E. 

The  family  Daphnidae  contains  the  genera  Moina,  Ceriodaphnia^ 
Scapholeberis,  Simocephalus  and  Daphnia,  which  include  the  com- 
monest, as  well  as  some  of  the  largest,  Cladocera.  The  genera  may 
be  distinguished  by  the  following  table: 

I.    Head  rounded,  not  beaked;  antennules  long  in  both  sexes,  shell 

not  eoyerio£  the  end  of  the  abdomen Moina. 

II.    Head  rounded ;  antennules  rather  short ;  shell  enclosing  whole 

body Ccriodaphnia, 

III.  Head  somewhat  beaked  below,  shell  angled  below  or  extending 

in  long  spines  from  the  lower  angle,  pigmentfleck  roxindish...  ScapfioUheris. 

IV.  Head  beaked  below ;  shell  rounded  below,  with  a  blunt  spine 

above  :  pigment  fleck  elongate Simocephalua . 

V.    Head  beaked  below ;  shell  extending  in  a  sharp  spine  at  the  upper 

posterior  angle  ;  pigment  fleck  small Daphnia, 

The  Circulatory  System  of  the  Daphnid.e. 

In  the  Daphnidce,  and,  indeed,  the  Cladocera  in  general,  we  meet 
an  instance  of  great  development  of  surfaces  at  the  expense  of 
solidity  of  form  and  compactness  of  organs.  The  whole  body  is 
composed  of  an  aggregate  of  laminae,  and  the  appendages  all  ap- 
proximate more  or  less  toward  this  fundamental  modification. 
Thus,  for  example,  the  head  is  a  leaf-like  body  with  a  laminate  shield 
above  and  a  pair  of  flat  organs  beneath.  The  abdomen  terminates  in 
a  knife-like  post-abdomen,  while  the  thorax,  with  its  narrow  form, 
foliaceous  feet  and,  far  more,  the  enormous  development  of  the 
outer  wall  to  enclose,  more  or  less  fully,  the  entire  body,  is  the 
typical  illustration  of  this  fact.  Necessarily  this  structural  modi- 
fication exerts  a  formative  influence  on  the  internal  organs  which 
are  all  more  or  less  influenced  by  it;  and  this  is  peculiarly  the  case 
with  the  more  external  and,  in  general,  the  paired  organs.  Thus 
the  ^^  shell  glands/*  so  called,  which  in  Copepoda  are  generally 
ecnled  tabes,  become  here  greatly  flattened  organs  closely  united 
with  the  shell.    The  physiological  result  of  this  modification  is  the 


sensitiveness  to  changes  in  the  environment,  which  is  universal 
among  the  Daphnidce,  The  compact  Copepoda  survive  the  vicissi- 
tudes of  confinement  with  comparative  immuity,  but  the  first  taint 
in  the  water  destroys  the  delicate  organism  of  Daphnia.  The  cause 
for  this  may  be  found  in  the  exposure  of  the  most  vital  and  delicate 
parts  of  the  organism  to  the  influences  of  the  surrounding  aqueous 
medium.  In  particular  the  circulatory  and  respiratory  systems, 
which  here  are  not  easily  to  be  distinguished  one  from  the  other, 
constitute  a  relatively  very  large  area  of  close  contact  with  the 
water.  It  thus  happens  that  the  central  organs  are  influenced  in 
a  very  short  time  by  whatever  deleterious  substances  may  be  dis- 
seminated in  the  water. 

Notwithstanding  this  lack  of  centralization,  the  structure  of 
these  animals  is  of  a  very  considerable  degree  of  complexity  and, 
presenting  so  many  instructive  modifications  under  circumstances 
so  favorable  for  study,  has  been  very  thoroughly  investigated.  The 
very  transparency  which  has  made  it  possible  to  clear  up  many 
questionable  points  in  crustaceolosry  from  the  lessons  learned  in 
Daphnia,  has  rendered  the  investigation  of  certain  sets  of  organs 
extremely  diflScult,  and  among  these  may  be  mentioned  the  circula- 
tory system.  The  circulation  of  the  nutritive  fluid  and  the  gen- 
eral facts  connected  with  the  heart  were  indeed  early  understood; 
but  there  remains  many  a  detail  and  some  important  relations 
which  are  as  yet  either  imperfectly  known  or  entirely  misunder- 
stood. The  following  notes  are  ofiered  as  a  contribution  to  the,  as 
yet  incomplete,  knowledge  of  the  circulatory  apparatus. 

The  observations  were  confined  for  the  most  part  to  Daphnia 
schxefferi  and  Svnocephaliis  vetidus^  with  occasional  comparisons 
with  Eurycerais,  Pleuroxis,  Pasithea  and  others.  It  is  greatly 
to  be  desired  that  the  study  might  be  carried  to  the  Sididae, 
in  which  the  larger  size  and  superior  transparency  would  doubt- 
less reward  the  search  with  several,  as  yet  doubtful  details. 
The  circulation  of  the  nutritive  fluid  in  the  Daphnidae,  then,  is 
somewhat  complicated,  but  may  be  divided  into  a  superficial  and  a 
deep  system.  It  must  be  remarked  that  this  distinction  is  arbitrary 
and  only  used  for  its  convenience,*  The  one  extends  over  the  entire 
inner  surface  of  the  carapace,  while  the  latter  is  in  close  relation 
with  the  vegetative  organs,  and  extends  into  the  branchial  vessels 
of  the  feet.  The  nutritive  fluid  which  is  normally  colorless  and 
supplied  with  corpuscles  of  organized  nutriment,  (it  seems  doubt- 
ful if  they  should  be  called  blood  corpuscles)  is  confined  for  the 
most,  if  not  its  entire,  course  within  membranous  walls  of  connee- 
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tive  tissaa  which,  however,  instead  of  assuming  a  definite  form  as 
^^blood  yessels,^^  for  the  most  part  conform  to  the  contour  furnished 
by  the  firmer  organs. 

This  membrane  which  is  frequently  folded  upon  itself  and  invests 
the  body  walls  and  the  inner  organs,  is  in  some  places  free,  and  may 
be  seen  as  a  pulsating,  swinging  film,  or,  more  frequently,  it  can 
only  be  detected  as  a  swaying  line  (seen  in  optical  sections),  thus 
giving  rise  to  the  misapprehension  that  one  is  dealing  with  a  thread, 
or  as  moving  grains,  in  which  case  the  film  is  itself  invisible  but  its 
presence  is  indicated  by  the  attached  grains  of  protoplasm.  About 
the  heart  the  free  swaying  portions  of  this  membranous  layer  are 
80  numerous  as  to  render  it  almost  impossible  to  distinguish  the 
essential  from  the  accidental  appearances. 

This  membrane  must  serve  the  most  various  purposes;  aside  from 
the  mere  retention  and  direction  of  the  blood  currents,  it  is  often 
transformed  into  a  branchial  surface.  At  definite  points  it  becomes 
the  bearer  of  the  cells  which  were  above  mentioned  as  grains  of 
protoplasm.  These  are  most  numerous  in  young  and  well-fed  ani- 
mals, and  in  particular  in  gravid  females,  while,  on  the  contrary, 
mature  males  and  females  after  the  escape  of  the  young,  are  nearly 
devoid  of  such  bodies.  These  are  most  numerous  in  angles  of  the 
membrane,  particularly  about  the  heart,  shell  glands,  ovaries, 
intestine  and  the  branchial  spaces  in  the  feet. 

These  cells  vary  in  size  from  that  of  the  blood  corpuscles  to 
larger  cells  with  nuclei  of  comparatively  very  large  size.  It 
would  be  too  much  to  say  that  such  cells  are  developing  blood 
corpuscles;  but  that  they  are  reservoirs  of  nutriment  which  serve 
to  supply  the  increased  demand  upon  the  blood  in  exigencies  of 
the  existence  of  the  animal,  cannot  be  doubted.  It  is  a  well  known 
het  that  the  number  of  blood  corpuscles,  so  called,  likewise  varies, 
and  apparently  under  the  same  conditions.  It  seems  altogether 
probable  that  the  two  facts  may  be  considered  as  supplementary, 
t.  e.  that  the  same  process  of  depauperating  of  the  blood,  which 
deprives  it  of  its  corpuscles  in  an  earlier  stage,  lays  waste  those 
•applies  laid  up  in  the  cells  referred  to  (whether  by  their  actual 
leparation  as  blood  corpuscles  or  simply  desolving  of  the  contained 
material  is  of  little  importance).  These  cells  also  are  thus  paralel- 
lized  with  the  '^oil  globules^^  of  Copepoda.  In  such  copepods  as 
Cyehps  and  Canthocamptus^  which  appear  to  have  no  differen- 
tiated heart,  there  are  always  present  drops  of  colored  fluid,  which 
•le  moat  numerous  in  well-fed  and  pregnant  specimens.    These 


drops  occupy  the  same  relative  position  as  the  blood  globules  of 
other  Crustacea,  i.  e.,  they  lie  within  a  very  thin  membrane  cor- 
responding to  the  vascular  walls  of  other  animals.  This  mem- 
brane, in  general,  invests  the  alimentary  canal,  as  can  be  very 
readily  seen  in  the  abdomen,  where  it  encloses  a  considerable  space 
about  the  intestine,  which  is  filled  with  fluid,  investing  more  or 
less  completely  the  muscles  and  other  organs.  As  there  is  no 
rapid  circulation  of  blood,  these  "oil  drops"  are  comparatively 
stationary,  and  yet  are  moved  slowly  by  the  constant  contraction 
of  the  walls  of  the  alimentary  canal  which,  in  the  anterior  part,  or 
stomach,  are  thick  and  glandular,  while  in  the  abdomen  they  seem 
to  be  more  fitted  for  respiratory  function. 

The  above  arrangement  in  Cyclops  is  correlated  with  its  com- 
pact habit  and  thick  carapace,  and  forms  a  simple  starting-point 
for  the  study  of  the  circulatory  system  in  arthropods.  It  seisms 
that  the  walls  of  the  membranous  blood  cavity  are  themselves  also, 
in  places,  furnished  with  muscles,  so  that  the  fluid  is  not  depend- 
ent entirely  on  the  vermiform  or  the  peristaltic  motions  of  the 
intestine  for  its  escape  from  stagnation.  If  this  be  correct,  we 
here  have  an  indication  of  the  origin  of  the  central  organ  of  the 
circulatory  system. 

But  to  return  to  Daphnia,  the  heart  lies  in  the  dorsal  region 
over  the  intestine  upon  which  it  may  be  said  to  ride,  as  it  were 
astride,  though  as  we  shall  see,  it  is  separated  from  the  intestine 
by  other  organs.  In  Eurycerciis  this  is  most  evident,  as  here  the 
heart  is  more  obviously  bifurcate. 

The  heart  and  circulation  in  Daphnia  has  been  described 
more  or  less  at  length  by  many  authors,  in  particular  Clans 
(Zur  Kenntniss  der  Daphniden  und  verwanter  Cladoceren. 
Zeitsch.  f  Wiss.  Zool.  Bd.  xxvii.)  and  Gruithuisen  (the  work 
of  this  author  I  have  not  seen),  while  Weismann  (Ueber  Bau 
und  Lebenserscheinungen  von  Leptodora  hyalina,  1874)  describes 
the  heart  of  Leptodora,  and  Glaus  (Zur  Kenntniss  des  Baues  und 
der  Organ,  der  Polyphemiden),  that  of  the  Polyphemidae.  Other 
authors,  except  G.  0,  Sars^  who  elucidates  some  points  in  the 
circulation  of  blood  in  Sida,  seem  to  have  added  little  or  nothing 
to  our  knowledge  of  this  interesting  subject. 

As  already  often  described,  the  heart  occupies  a  place  in  a 
definite  space — the  pericardial  chamber — the  summit  of  which  is 
the  dorsal  shield  which,  we  believe,  should  I  e  distinguished  from 
the  remainder  of  the  so-called  cephalic  shield.  (It  is  usual  to 
describe  the  shell  of  Daphnia  as  consisting  of  a  bivalve  posterior 
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portion  or  ormostegite^  and  a  simple  anterior  cephalosiegiie;  but  it 
seems  much  more  proper  to  consider  that  portion  of  the  shell 
which  covers  the  pericardial  space,  and  is  the  point  of  attachment 
of  the  powerful  muscles  of  the  abdomen  and  of  the  membranous 
walls  of  the  pericardium,  as  a  distinct  portion  of  the  carapace,  as  it 
oflen  evidently  appears  through  the  presence  of  a  distinct  suture, 
or,  in  its  absence,  through  the  peculiar  sculpture  of  the  shell.  In 
such  case  it  might  also  be  proper  to  distinguish  two  regions  on  the 
lateral  appendages  of  this  dorsal  shield,  an  upper  and  a  lower« 
separated  by  the  more  or  less  obvious  line,  extending  from  the 
anion  of  the  lateral  lines  of  the  dorsal  and  cephalic  shield  in 
nearly  a  straight  line  toward  the  posterior  portion  of  the  shell, 
and  indicating  the  insertion  of  the  muscles  which  move  the  feet 
and  post-abdomen.  The  lateral  walls  of  the  pericardial  space 
are  the  shell-walls  themselves,  and  the  floor  is  formed  by  a  mem- 
brane supported  on,  and  investing  in  part,  the  strong  muscles 
which  connect  the  abdomen  with  the  upper  anterior  part  of  the 
dorsal  plate.  Thus  a  space  is  left  between  the  pericardium  and  the 
intestine  which  is  occupied  by  a  special  blood  sinus  leading  toward 
the  posterior  and  lower  part  of  the  abdomen.  The  posterior  wall  of 
the  space  is  formed  by  a  chitinous  partition  which  bounds  the 
brood  space,  or  its  homologue,  and  is  connected  by  chitinous 
processes  (stutzbalken)  with  the  outer  skeleton.  The  anterior,  on 
the  other  hand,  is  only  bounded  by  the  supporting  ligaments  of 
the  abdomen  above  described  and  membranous  partitions.  As 
asually  described,  the  heart  lies  suspended  in  the  cavity  thus  de- 
fined, by  slender  muscular  threads,  more  or  less  like  those  of  the 
heart  of  Corethra  larvae  and  the  like;  and  such  seems  to  be  the 
case  at  first,  but  a  more  careful  study  shows  that  this  is  far  from 
correct.  On  the  contrary,  the  chief  supports  of  the  heart  are 
membranes  which,  seen  in  cross-section  with  the  attached  grains 
or  blood  globales,  assume  the  appearance  of  exceedingly  slender 
structureless  threads.  The  action  of  re-agents  indicates  that  these 
supposed  threads  are  not  muscles,  but  composed  of  connective 
tiasue;  while  by  changing  the  focus  the  sharpness  of  the  line  is 
frequently  not  altered,  but  its  relative  position  is  changed, — a  simple 
test  which  often  serves  to  dispel  an  illusion  of  this  sort.  That 
there  are  some  threads  of  the  character  above  mentioned  is  not  to 
be  doubted,  as  in  connection  with  the  valves  of  the  heart;  but  the 
proj^ei^'Snpport  of  the  heart  is  found  in  the  membranes  which 
intMt  it  In  part,  and  are  reflected  upon  the  walls  of  the  shell  and, 
iteriorly,  of  the  intestine.    It  is  not  yet  possible  to  fully  describe 


the  insertion  of  these  tissues,  as  there  is  so  large  a  number,  especi- 
ally about  the  anterior  opening,  where  they  lie  in  all  directions 
and  at  all  angles,  and  are  s  o  transparent,  that  only  their  vertical 
sections  appear  as  dark  lines.  Thus  the  same  membrane  appears 
and  disappears,  only  to  re-appear  in  a  different  position  where  it 
might  be  readily  taken  for  a  distinct  membrane.  In  general, 
however,  I  hope  to  make  no  serious  error  in  the  following  sum- 
mary. Before  going  into  detail,  however,  it  will  be  necessary  to 
consider  the  intimate  structure  of  the  heart,  as  well  as  its  general 
shape  and  position. 

The  general  shape  is  that  of  an  irregular  oval  with  the  greatest 
convexity  posterior  {Daphnia^  etc.\  or  it  may  be  strongly  bifid  and 
thus  somewhat  Y-shaped  (Eurycercus^  etc.).  It  is  held  in  position 
in  the  pericardial  cavity  by  the  membranes  above  alluded  to,  to 
which  it  is  attached  at  definite  points,  the  principal  of  which  are  two 
slight  enlargements  on  the  lower  posterior  portion,  which  are  in  part 
opposed  to  each  other  and  also  to  a  superior  posterior  point  of 
insertion.  All  three  of  these  points  are  thus  held  in  relation  with 
the  shell  with  which  the  attached  membrane  is  connected  on  either 
side  below  and  above.  The  membrane  then  extends  part  way  along 
the  heart  wall  towards  the  anterior  and  is  then  reflected  to  the 
shell  wall.  The  result  of  this  is  that  the  pericardial  space  is  an 
angular  cavity  opening  in  front.  It  would  seem  as  though  the 
membrane  attaching  the  heart  were  identical  with  that  lining  the 
cavity  itself.  The  heart  proper  is  obviously  composed  of  series  of 
muscular  elements,  which  are  considered  as  simple  cells  by  Claus, 
and  which  in  young  individuals  show  very  destinct  nuclei  of  compar- 
atively large  size.  These  are  arranged  like  the  meridian  lines  of  a 
globe  uniting  above  and  below,  thus  forming  the  most  effective 
apparatus  possible  for  contracting  the  heart.  In  the  smalbr 
Daphnidae,  as  stated  by  Claus,  there  seems  to  be  but  a  single  layer 
of  muscular  rays,  but  in  D.  schsefferi  and  Simocephalus  I  have 
repeatedly  satisfied  myself  that  some  of  the  longitudinal  rays 
sink  below  the  others  and  form  a  series  of  longitudinal  muscles^ 
as  stated  by  earlier  writers.  These  are  furnished  with  a  nucleus 
which  is  frequently  more  or  less  external,  appearing  like  a  spheri- 
cal appendage.  In  Leptodora  Weismann  has  shown  the  heart  to 
consist  primarily  of  a  membrane  of  connective  tissue,  upon  which 
the  muscular  fibres  or  cells  sit  in  somewhat  the  same  position  as 
in  Daphnia,  except  that  there  is  not  the  same  regularity  in  the 
arrangement.  There  are  many  considerations  which  would  lead 
us  to  expect  the  same  structure  in  Daphnia,  though  it  is  not  yet 
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demonstrated;  and  the  structure  of  the  anterior  opening  seems  to 
point  in  the  same  direction.    At  any  rate  there  is  a  close  connec- 
tion between  the  muscular  and  connective  parts  of  the  heart.     We 
have,  then,  in  the  heart  of  Daphnia  a  highly  developed  apparatus 
for  closing  it,  but  apparently  none  for  its  opening.    This  certainly 
is   not  accomplished  by  the  few  fibers  which  connect  the  heart 
with    the   shell,   the   very   contractility  of  which    is   doubtful. 
Nay,  more,  these  are  insufiBcient  even  to  hold  it  in  its  place  in  the 
cavity.   Still  less  can  we  assume  that  the  heart,  from  any  inherent 
power,  can  open  itself.    This  must  be  explained  by  the  operation 
of  two  factors  which  are  interdependent,  i.  e.,  the  elasticity  of  the 
supporting  membranes  and  the  unequal  pressure  of  the  blood  in 
diflferent  parts  of  the  body.    1.  The  membranes  which  support 
the  heart  are  attached  not  at  right  angles,  but,  on  the  contrary,  in 
a  direction  more  nearly  parallel  to  the  walls  of  the  heart,  and  thus 
whatever  elasticity  they   possess   is  greatly  increased;  and  the 
diminishing  of  the  size  of  the  heart  draws  these  membranes  out 
of  their  position  at  the  expense  of  their  elasticity,  which  tends 
to  restore  them  to  their  original  position  when  the  pressure  is 
removed,  in  the  same  way  a  drum-head  returns  after  a  blow  to  its 
normal  position.    This  factor  is,  however,  only  operative  so  long 
as  the  whole  system  of  membranes  to  which  these  belong  is  dis- 
tended with  fluid.    If  this  blood  cavity  be  punctured,  the  fluid 
flows  out  and  the  heart  shrivels.    It  may  continue  to  beat  for 
some  time,  but  it  will  be  seen  that  the  effort  consists  simply  in 
a  vigorous  contraction  which  is  followed  by  no  perceptible  enlarge- 
ment.   2.  After  the  systole  the  blood  of  the  heart  is  forced  toward 
the  head,  whence  it  is  prevented  from  re-entering  the  pericardial 
space  directly  by  the  valves  and   the  membrane  enclosing   the 
arterial  blood.    The  pressure  is  therefore  increased  in  all  parts 
of  the  system,  except  the  pericardial  chamber  where  it  is  greatly 
diminished.    The  membranes  supporting  the  heart  are  thus  un- 
usually tense,  and  the  muscular  effort  having  ceased,  the  walls  of 
the  heart  are  distended,  and  blood  flows  in  in  the  direction  of  the 
least  resistance  through  the  two  lateral  openings  or  ventral  valves 
of  the  heart.    The  contraction  of  the  heart  during  the  systole  is 
not  simultaneous  in  different  parts,  but  begins  by  the  contraction 
of  the  posterior  part  where,  beins:  nearly  free,  the  motion  is  more 
marked.    At  the  close  of  the  systole  the  heart  is  irregularly  con- 
tracted, the  points  of  attachment  above  described  being  more  dis- 
tended than  the  remaining  portions.     The  anterior  of  the  heart  is 
rendered  very  difficult  to  study  by  the  fact  that  its  opening  is 


covered  by  the   muscles   of  the   mandibles  and  obscured  by  the 
many  supporting  and  vibrating  membranes  alluded  to. 

It  is,  however,  suspended  by  two  folds  of  membrane  which  I  have 
beeu  iucliued  at  times  to  believe  blood-vessels  through  appearances 
resulting  trotu  the  confused  currents  flowing  about  them.  The 
upper  margin  is  also  attached  by  a  pair  of  cords  directly  to  the 
superior  part  of  tht  shell.  The  anterior  opening  or  arterial  valve 
is  mast  perplexing,  and  the  following  description  which  applies 
only  to  Daphnia  sch^flFeri  must  be  subject  to  some  doubt.  It  ap- 
pears however  that  it  has  been  in  a  measure  misunderstood  by  pre- 
vious writers,  and  namely  by  Glaus,  who  compares  it  with  that  of 
Leptoilora,  which  if  correctly  described  by  Weismann,  is  not  at  all 
ideutical  in  form,  but  quite  comparable  with  one  of  the  sides  or  lips 
ofthevenois  opening.  It  does  not  seem  to  be  connected  by  a 
thread,  as  stated  for  Leptodora,  with  the  aortal  bulb,  for  in  reality 
there  is  no  aortal  bulb;  the  heart  simply  is  connected  with  the 
system  of  membranes  which  more  or  less  inclose  the  system.  The 
tloor  of  the  so-called  aortal  space  is  a  membrane  which  separates  the 
outtlowing  stream  from  a  current  which  flows  toward  the  abdomen 
and  passes  directly  under  the  arterial  opening,  so  that  it  appears  as 
though  there  was  a  stream  entering  the  heart  from  before  as  well 
tis  at  the  sides;  the  arterial  opening  being  nearer  the  dorsal  part  of 
the  heart  than  is  naturally  expected,  and  the  slight  enlargements 
at  the  attachment  of  the  supporting  membrane  favoring  the  im- 
pression that  there  is  here  a  veritable  opening.  The  out-flowing 
blood  stream  is  bounded  at  first  by  the  membrane  above  mentioned, 
which  is  farther  on  reflexed  onto  the  shell  and  intestine  so  that 
the  streams  in  the  head  flowing  just  under  the  shell  are  separated 
from  the  deep  dorsal  stream  flowing  from  the  heart.*  This  main 
current  passes  to  the  region  of  the  eye  between  the  horns  of  the 
CiV^a  of  the  alimentary  canal,  and  thence  beneath  the  stomach,  and 
here  divides,  part  becoming  external  and  a  deeper  part  passing  un- 
der the  intestine,  thence  in  front  of  the  heart,  flows  into  the  deep 
sinus  which,  as  before  said,  passes  beneath  this  organ.  Other  por- 
tions of  the  returning  stream  flow  around  the  angld  of  the  union 
of  the  head  and  body  and  constitute  a  stream  just  above  the  feet 
in  which  the  current  flows  vigorously. 

Yet  other  portions  flow  into  the  region  of  the  shell-gland  and 
are  united  with  blood  which  here  parses  through  the  numerons 
sinuses  described  by  Glaus  as  surrounding  this  organ  (Die  Schalen- 

*In  PiuUhea  reciirottris  thU  septum  is  easily  seen  as  a  swaying  membrane,  which  near 
the  eye  is  reflexed  to  the  top  of  the  sheU. 
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druse  der  Daphnien)  and^thence  flows  into  the  abdomen,  uniting 
with  the  other  two  streams.  A  part  also  of  the  current  in  the  head 
flows  into  the  antennae  where  it  follows  a  deep  course  through  the 
basal  joint  in  which  the  corpuscles  may  be  seen  to  emerge  to  the 
surface  from  two  points  where  are  spaces  between  the  powerful 
muscles,  the  first  being  near  the  base  and  the  second  near  the  ex- 
tremity of  this  joint,  and  then  to  return  and  join  the  superficial 
current. 

The  corpuscles  appear  to  enter  the  rami  very  rarely  if  at  all. 
That  part  of  the  superficial  stream  which  reaches  the  interior  of 
the  pericardial  chamber  passes  between  the  muscles  of  antennae 
and  jaws  and  seems  to  find  its  way  into  the  great  current  beneath 
the  heart,  though  I  have  also  thought  to  have  seen  it  flow  directly 
into  the  pericardial  space  as  the  lateral  superficial  streams  do. 
That  part  of  the  superficial  stream  which  reaches  the  posterior 
margin  of  the  shell  returns  through  a  canal  formed  by  the  walls 
of  the  shell  and  the  brood-space,between  the^stutzbalken^^of  which 
the  blood  corpuscles  can  be  seen  to  glide  more  rapidly  than  in  the 
free  lateral  spaces. 

Lastly,it  only  remains  to  follow  the  fortune  of  the  strong  stream 
flowing  along  the  neutral  surface  of  the  abdomen.  The  strong 
current  flowing  beneath  the  heart  enters  a  broad  sinus  which  lies 
oyer  the  intestine  and  extends  for  over  a  third  of  its  length,  where 
its  walls  unite  with  the  surface  of  the  intestine  above  and  thus 
open  downward  on  either  side. 

The  stream  thus  directed  flows  toward  the  openings  of  the  base  of 
the  feet.  The  structure  of  the  branchiae  has  not  yet  been  clearly 
described.  Instead  of  nearly  spherical  or  oval  chambers  they 
are  really  tubes  which  connect,  on  one  hand  with  the  opening 
ibove,  and  below  with  the  general  cavity  of  the  limb,  whence  the 
blood  returns  to  the  abdomen.  The  current  is  very  rapid  through 
these  tubes.  The  blood  having  been  returned  to  the  ab- 
domen, courses  in  the  well  known  manner  through  the  post-ab- 
domen and  flows  over  the  intestine,  thence  over  the  back-flowing 
stream  to  the  posterior  lower  opening  of  the  pericardial  chamber. 

The  study  of  the  actions  of  the  heart  is  rendered  more  difficult 
by  the  fiEict  that  in  order  to  secure  the  greatest  possible  transpar- 
ency, the  living  animal  must  be  covered  and  a  little  pressure  ap- 
(died,  which  is  frequently  attended  with  abnormal  variations  of  the 
eirculation.  In  particular  if  the  usual  exit  of  the  blood  be  stopped 
by  the  caeca  of  the  intestine,  as  is  frequently  the  case,  the  opera- 
iian  of  the  heart  may  be  reversed,  when  a  vigorous  stream  may  be 
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seen  to  enter  the  arterial  opening  and  emdrge  from  the  Tentricles. 
This  process  would  be  impossible  if  the  anterior  valve  were  as  de- 
scribed by  Clans  and  Weismann;  while  being  really  more  like  the 
▼enous  valves,  it  is  easily  and  frequently  permitted.  The  current 
of  the  blood  in  this  case  stagnates  except  near  the  heart. 

The  rapidity  of  the  pulsations  of  the  heart  varies  with  age  and 
condition  of  rest  or  motion. 

In  D.  schffifferi  this  variation  may  range  from  about  150  per 
minute  to  perhaps  250,  200  being  probably  a  fair  f.verage.  In  a 
young  Simocephalus  I  have  observed  a  heart  beat  300  times  in  a 
minute..  Again,  in  a  specimen  of  D.  SchaeSeri  at  rest  the  heart 
was  beating  170,  but  during  the  spasmodic  motion  of  feet  and  an» 
tennse  the  pulse  rose  to  over  200. 


I. — Genus  Moina.    Baird. 

The  systematic  position  of  this  genus  has  been  the  theme  of 
some  discussion,  it  being  claimed,  with  good  reason,  that  there  are 
many  resemblances  to  the  Lyncodaphnidse  (P.  E.  Mueller  considers 
it  a  transition  to  the  Bosminidsd  and  lyncodaphnids);  on  the  other 
hand,  Leydig  and  Eurz  regard  it  more  closely  allied  to  the  Sididse^ 
with  equally  good  reason.  The  long  antennae,  long  narrow  anten* 
nules  and  many  peculiarities  in  form,  etc.,  suggest  the  macrothroid 
crustaceans;  the  extended  abdomen  and  especially  the  location  of 
the  male  seminal  opening  are  like  Daphnella,  which  Moina  resem^ 
bles  in  motion  and  habit  very  strikingly.  The  absence  of  the  pig- 
ment fleck  is  no  more  a  characteristic  of  the  Sididse  than  of  other 
groups.  After  all  has  been  said,  the  immediate  affinities  of  the 
genus  are  acknowledged  to  be  with  the  Daphnidse. 

The  true  place  of  the  genus,  as  it  appears  to  the  writer,  waa 
hinted  at  by  Birge  (Notes  on  Cladocera).  Moina  seems  to  be  the 
pivotal  point  of  the  Cladocera,  at  least  of  the  families  above  men- 
tioned. Without  going  into  phylogenetic  speculation,  it  is  sug- 
gestive that  this  genus  can  and  does  by  preference  live  in  very  im- 
pure water  and  may  therefore  have  had  an  early  origin.  From 
Moina  diverges  the  stem  of  the  Daphnidae  by  way  of  Ceriodaphnia^ 
Simocephalus  and  Daphnia.  These  two  latter  genera  are  intimately 
connected  by  Simocephalus  daphnoides,  Herrick.  Scapholeberis 
is  connected  with  Geriodaphnia  through  S.  angulata,  Herrick. 
The  Sididae  seem  to  diverge  by  the  way  of  Daphnella^  through 
which  by  means  of  Pseudo-sida  the  genus  Sida  is  reached,  and  final- 
ly Limnosida,  Latona  and  Holopedium.  The  relationships  of  the 
curious  Polyphemidse  are  less  evident. 
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THE  GEOLOGICAL  AND  NATURAL  HISTORY  SURVEY  OF  MINNESOTA. 

N.  H.  WiNOHBLL,  State  Gkologist. 


A  FINAL  REPORT 


ON  THE 


Crustacea  of  Minnesota 


INCLUDED  IN  THE  ORDERS 


CLADOCERA  AND  COPEPODA. 


Together  with  a  synopsis  of  the  described  species  in  North  America,  and  keys 
to  the  known  species  of  the  more  important  genera. 


By  C,  L,  HERRICKy  Assistant  in  Zoology, 


MINNEAPOLIS  : 

JOHNSON,   SMITH  &  HARRISON. 

1884. 


-^  PRBKACBi^ 


N  presenting  what  may  be  denominated  a  final  report  of  the  work 
done  in  this  state  upon  the  group  of  Crustacea  best  repre- 
sented, and,  all  things  considered,  most  important,  the  author  must 
admit  that  the  term  "  final  "  refers  only  to  his  own  opportunities 
and  the  limitation  of  time  imposed  by  circumstances. 

While  a  comparatively  large  proportion  of  all  the  species  exist- 
ing within  our  limits  have  been  examined  during  the  progress  of 
these  investigations,  there  undoubtedly  remain  many  additional 
and  curious  forms  to  reward  the  search  of  the  student.    A  great 
variation  in  the  degree  of  completeness  with  which  the  different 
genera  and  species  have  been  treated  will  be  observed,  due  in  part 
to  the  circumstances  under  which  they  were  studied,  and  frequently 
to  the  poverty  of  material.      The  entomostracean  fauna  is  quite 
different  at  different  seasons,  and  a  complete  knowledge  of  even 
oar  local  fauna  requires  a  long  period  of  observation.    Even  the 
dead  of  winter  is  a  favorable  time  to  study  some  groups.    The  late 
autumn  is,  perhaps,  the  most  favorable  opportunity;  for  then,  in 
one  group,  the  sexual  activities  are  just  at  their  height,  and  both 
sexes  may  be  studied.    A  number  of  cladocera  are  restricted  to  this 
season.    There  are  a  number  (how  large  it  is  not  yet  possible  to 
tell)  of  species  in  both  groups  which  are  to  be  sought  by  night 
though  no  phosphorescent  species  are  yet  known.    Our  larger, 
and,  especially,  deeper  lakes  have  a  quite  different  fauna  from  the 
shallow  pools  and  rivers.    In  general,  the  flowing  waters  are  poor 
in  entomostraca.    The  cladocera  or  shelled  entomostraca,  have  here 
received  a  large  share  of  attention,  and  more  particularly  the  Lyn- 
eeidse,  which  are  the  most  minute  of  arthropods.     This  study  has 
been  rewarded  with  an  unexpectedly  large  number  of  forms,  and  a 
porticalarly  large  number  of  species  identical  with  those  of  Europe 
and  elsewhere.      Prof.  Birge   is   the  only  American  writer  who 
has  attempted  this  group,  and  his  valuable  work  has  made   us 
fiimiliar  with  the  more  striking  new  species.     A  few  new  species 
are  included  in  our  list  and  several  varieties  hardly  yet  known  in 
Europe.    The  remarkable  Monospilius  is  among  these.    This  ani- 
mal has  but  a  single  larval  eye  in  the  middle  of  its  forehead,  and 


clums3%  and  the  continuation  of  the  fornices  runs  toward  the  apex 
of  the  incurved  beak,  which  commonly  lies  within  the  valves  of  the 
shell.  The  lower  anterior  angle  has  a  prominence  and  there  is  a 
basin-shaped  area  inclosing  the  base  of  the  antennae,  part  of  which 
lies  on  the  shell  and  part  on  the  head.  This  area  is  more  strongly 
lined  or  reticulated  than  the  rest  of  the  shell.  The  lower  margin 
is  straight  and  terminates,  in  most  forms,  in  a  long  scythe-shaped 
spine  which  is  directed  backward.  The  shell  itself  is  usually  indis- 
tinctly reticulate  or  unmarked,  and  commonly  is  deep  colored.  The 
post-abdomen  is  very  like  Ceriodaphniaor  more  as  in  Simocephalus; 
the  anal  spines  are  few  and  the  older  specimens  have  more  than  the 
young;  the  place  at  which  additional  spines  are  to  appear  ia 
marked  by  prominences.  The  eye  is  of  moderate  size,  the  pig^ 
ment  fleck  rather  small  and  the  antennules  short  and  hidden  by  the 
beak.  The  antennae  are  of  small  size  and  generally  dark  colored. 
The  ephippium  contains  but  one  egg;  the  males  do  not  have  al- 
tered antennae  or  feet.  The  sexual  periods  fall  in  early  summer 
and  in  autumn,  according  to  Weisraann;  the  males  appear  but 
sparingly.  The  species  S.  mucronata  is  very  abundant  every- 
where, while  the  others  are  less  frequently  seen. 

Sp.  1.    Scapholeberis  iiiucronatay    Mueller. 

(Plate  J.    Fig.  5.) 

DnphnUi  miicronata,        McELLSR,   LkIVIK,   LlLL.IEBOK(i,  FISCHER,  LkYDIG.  BAIRD^ 

Hrrbick. 

Scapfioleber is  mucronata,  liCHOKULKR,     P.    K.    MuelLER,  Kurz,     WeiSMAXN,    BIHOB^ 

Herrick. 

This  well-known  species  with  rather  short  spines  below  is  found 
abundantly  everywhere.  In  this  country  at  least  it  is  character- 
ized by  a  dark  color.  The  head  is  large,  rounded  in  front  of  the 
large  eye,  serrate  below  and  extending  posteriorly  into  a  roundish 
beak,  back  of  which  are  the  short  antennules.  The  fornices  are 
very  short  and  rounded;  a  line  connects  the  fornices  with  the  beak 
by  a  sudden  deflection  downward;  it  sets  ofl^the  area  which  forma 
a  part  of  the  basin  of  the  antennae.  A  second  line  springing  from 
just  above  the  termination  of  the  fornices  passes  over  the  eye  by'a 
broad  curve.  The  post-abdomen  is  truncate  and  bears  beside  the 
terminal  claws  four  or  more  spines  which  rapidly  decrease  in  siz»». 
The  claws  are  minutely  spined;  the  spines  on  the  shell  are  of  vari- 
able length,  but  do  not  exceed  one-fourth  the  lenirth  of  the  re- 
mainder of  the  lower  margin.  This  species  ranges  over  all  Europe 
and  eastern  United  States. 

Length  0.6  mm, — 0.8  mm. 


statb  geologist. 


INTRODUCTORY. 


**  Evading  e'en  the  microscopic  eye, 

Full  nature  swarms  with  life  ;  one  wondrous  mass 

Waitlns;  the  vital  breath,  when  Parent  Heaven 

Shall  bid  the  spirit  blow.    The  hoary  fen. 

In  putrid  streams,  emits  the  living  cloud 

Of  pestilence.    Through  subterranean  cells. 

Where  searching  sunbeams  scarce  can  find  a  waj', 

Earth  animated  heaves.    The  flowery  leaf 

Wait4  not  its  soft  inhabitants.    Secure 

Within  its  winding  citadel,  the  stone 

Holds  multitudes.    *   *   where  the  pool 

Stands  mantled  o'er  with  green,  invisible 

Amid  the  floating  verdure,  millions  stray. 

*   *    Nor  is  the  stream 

Of  purest  crystal,  nor  the  lucid  air. 

Though  one  transparent  vacancy  it  seems, 

Void  of  their  unseen  people."— Co ipper. 

To  the  poet  only,  and  the  man  of  science,  is  it  given  to  meet 
these  "unseen  people"  on  those  familiar  terms  which  warrants  the 
Qse  of  the  word  intimacy;  yet  may  not  we  who,  like  Sam  Weller, 
find  our  "vision  limited,' '  because  we  have  only  eyes,  avail  our- 
selves of  the  kind  introduction  these  people  give  us,  and  shake 
hands,  as  it  were,  though  perhaps  a  little  stiffly,  with  our  neigh- 
bors,  the  unseen  people. 

Whether  we  like  it  or  not — Cowper  intimates  we  shall  not — 
these  people,  in  one  way  or  another,  touch  us  constantly,  and  like 
diminutive  sprites  are  ever  active  in  hatching  mischief  or  doing 
their  little  favors  to  humanity.  Happily  most  of  these  are  amiable 
goblins,  and  are  tireless  in  endeavors  to  secure  us  against  our 
insidious  enemies  of  their  own  ilk.  With  your  permission  we  will 
draw  the  curtain  which  separates  us  from  the  naiades  of  our  pools 
and  streams. 

The  numbers  of  living  forms  to  be  found  in  any  pool  is  a  con- 
stant sarprise  even  to  the  student  of  this  subject,  and  the  variety 
and  aniqoe  character  of  the  animals,  particularly,  cause  a  constant 
flow  of  fvonder  and  admiration.    Confining:  ourselves  to  the  crus- 


ing  of  the  vas  deferens  close  behind  the  terminal  claws;  macro 
short  and  blunt,  length  1  mm  This  species  is  very  near  the  next, 
but  diflPers  in  several  particulars.  It  forms  the  transition  to  the 
next,  which  is  the  extreme  of  the  genus  in  a  direction  converse  to 
that  pursued  by  the  S.  armata. 

Sp,  5.    Scapholeberis   aiigiilata,    Herrick. 
(Plate  B.     Fig.  9.  Plate  T.     Fig.  7.) 

American  Naturalist,  188J. 

Form  as  in  the  above,  but  comparatively  larger;  valves  quadran- 
gular, anterior  margin  strongly  arched;  head  short,  only  slightly 
-concave  below  the  eyes;  the  beak  is  as  in  S.  nasuta,  but  seems  to 
be  directed  more  nearly  directly  downward  than  in  that  species. 
The  anteunules  are  long  and  resemble  those  of  Simocephalus,  The 
pigment  fleck  is  square  and  rather  large;  the  antennje  are  of  the 
usual  size.  The  reticulated  ar^as  are  as  in  the  other  species.  The 
post-abdomen  is  more  as  in  Daphnia,  not  so  squarely  truncate  and 
with  five  to  seven  large  teeth;  the  first  foot  has  one  elongated 
jointed  seta;  the  posterior  angle  of  the  shell  has  no  spine,  at  most 
there  is  a  somewhat  prominent  acute  angle,  the  inner  shell  layer 
is  armed  at  this  point  with  some  elongated  teeth  as  in  the  corres- 
ponding situation  in  Simocephalus.  On  the  whole,  there  is  a 
similiarity  to  that  genus  in  this  as  well  as  in  the  previous  species. 
S.  nasuta  has  a  short  spine  and  elongated  pigment  fleck;  the  pres- 
ent species  has  a  squarish  but  rather  large  fleck  and  no  spine;  the 
post-abdomen  has  a  greater  number  of  spines  than  any  other 
species.     South  of  Tennessee  river,  in  Alabama  and  Mississippi. 

The  species  of  this  genus  are  predominatingly  American,  four 
•out  of  the  five  being  found  in  the  United  States;  the  fifth,  more- 
over, is  more  often  regarded  a  variety  of  one  of  the  others;  in  fact, 
the  absence  of  S.  cornuta  from  America  is  one  of  the  most  impor- 
tant supports  of  the  specific  independence  of  the  two  forms.  All 
the  species  delight  in  disporting  themselves  near  the  surface  in 
sunny  weather. 

IV. — Genus  Simocephalus. 

Although  a  very  well  circumscribed  group,  this  genus  passes 
into  the  next  rather  directly  by  means  of  S.  macrothroides.  The 
connection  on  the  other  hand  seems  to  be  by  the  way  of  Scaphole- 
beris, though  there  is  a  rather  broad  separation  between  even 
Scapholeberis  angulata  and  any  known  Simocephalus.      The  en- 
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The  fact  is,  that  the  principle  laid  down  by  the  Deacon  (of 
venerable  memory)  that  '*the  weakest  pint  must  stand  the  strain/' 
maintains  in  nature  aside  from  the  nature  of  "shays."  The  minutest 
forms  are  in  some  sense  the  most  important,  for  they  are  the  links 
which  stand  nearest  the  rock,  and  it  they  be  loosened  the  depen- 
dent series  falls. 

The  animals  of  the  above  group  are,  it  is  likely,  the  best  criteria 
by  which  to  judge  of  the  purity  of  natural  waters  if  their  distribu- 
tion were  correctly  understood.  The  presence  of  some  species  in 
great  numbers  is  sufficient  evidence  of  organic  impurity.  A  criti- 
cal study  of  the  contents  of  samples  of  such  waters  will  enable  us 
to  determine  their  character  almost  as  well  as  by  analysis.  The 
following  list  of  the  animal  life  visible  in  a  quart  of  filthy  pond' 
water,  taken  by  simple  dipping,  will  perhaps  be  suggestive  on  this 
point: 

DaphniajnUex ..• 6 

Ceriodaphnia 140O 

Simocephalua 66 

Cypri» 60 

Cyclops 30 

Sand-fUaa 120 

Total  Orufltacea 1662 

Infusoria 35 

Arachnida  {Hydrachna) l 

Vermes 6 

Insecta^ 

Coleoptera  Oanrse) 8 

DipUra  Oarvse) 11 

HemipUra 10 

Mollusca 35 

ToUl 1767 

The  above  are  simply  the  animal  forms  visible  to  the  (trained) 
unassisted  eye;  the  truly  microscopic  forms  number  vastly  more. 

Bat  each  gathering  includes  specimens  of  carnivorous  entomost- 
raca  as  well,  and  these  are  not  less  interesting  and  bizarre  than  the 
ciadocera. 

The  common  cyclops,  busy  picking  the  bones  of  a  luckless  pol- 
liwog  (must  we  say  purwiggy?),  is  not  less  benevolent  than  the 
animate  filters  mentioned  above.  The  amount  of  such  material^ 
that  they  will  dispose  of  in  a  short  period  of  time  is  truly  astonish- 
ing. It  is  the  province  of  the  following  chapters  to  describe 
briefly  such  of  these  animals  as  fall  in  the  two  groups  Ciadocera 
and  Copepoda  and  have  been  noticed  in  America. 


'*We  have  discussed  the  relatiou  of  the  minute  fresh-water  Crus- 
tacea to  sanitary  science  in  a  paragraph  in  a  recent  article  in  the 
Naturalist,  but  it  remains  to  touch  upon  another  phase  of  the 
subject.      It   may   be   thought  unnecessary  to  trouble   ourselves 
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about  the  pathological  conditions  prevailing  among  such  lowly 
animals,  but  it  can  be  shown  that  these  same  causes  of  disease  may 
not  be  unimportant  in  connection  with  human  diseases. 

Tt  is  a  fact  constantly  receiving  new  exemplification,  that  the 
parasites  infesting  small  animals,  particularly  water  animals,  are 
irequently  but  the  immature  forms  of  parasites  of  animals  higher 
in  the  scale.  These  alternating  generations  are  exceedingly  diffi- 
cult to  study,  so  that  while  all  stages  may  be  separately  known, 
only  a  fortunate  combination  of  circumstances  or  patient  accumu- 
lation of  facts  can  connect  the  individual  factors  into  the  complete 
cyclus. 

Thus,  for  example.  Prof.  Leuckart  has  but  recently  worked  out 
the  full  life-history  of  Distomum  hepaticum^  although  the  adult 
has  been  a  stock  example  in  helminthological  study  in  the  labor- 
atory for  years. 

The  importance  of  such  parasites,  even  in  a  commercial  view, 
needs  but  a  reference  to  trichinosis  to  illustrate.  I  am  not  aware 
that  endo-parasites  are  known  in  entomostraca  except  in  the  case 
of  Cyclops.  Embryos  of  Cucullanus  elegans,  a  nematoid  worm, 
enter  the  body  cavity  of  cyclops  and  undergo  two  moults  and  then 
are  transferred  to  the  intestinal  canal  of  food  fishes.^ 

A  similar  parasite  of  cyclops  is  Filaria  medwensisJ^ 

The  cladocera  are  generally  quite  free  from  parasites,  but  I  have 
found  in  several  instances  young  nematoids  m  the  blood  sinus  in 
front  of  the  heart  in  Daphnia  schcefferi.  These  worms  subsist 
upon  the  nutriment  in  the  blood  which  constantly  bathes  the 
animal.  True  cysts  could  not  be  formed  in  the  cobweb-like  tis- 
sues of  the  hosts.  This  is,  so  far  as  I  can  learn,  the  first  publica- 
tion of  entozoa  from  cladocera,  and  the  parasites  are  figured  in 
Plate  T,  Fig.  15.    The  animals  were  from  ^Schimels  Teich,'  Leipzig. 

While  collecting  copepods  near  Tuscaloosa,  Ala.,  I  gathered  a 
nomber  of  specimens  of  Cyclops  tenuicornis^  and  nearly  all  were 
unusually  pale  and  feeble.  On  examination  they  proved  to  be  in- 
fested with  a  worm  of  the  sub-order  Distomese.  This  sub-order 
indades  many  distressing  parasites  and  forms  which  are  adapted 
to  be  widely  distributed  by  a  long  period  of  adolescence,  and  the 
Bomber  of  stages  passed  through  beforo  maturity  is  attained/^ 

**The  larvse  live  frequently  in  moUusca,  and  in  maturity 
inhabit  the  intestine  of  vertebrates. 

Upon  examination,  the  cyclops  individuals  collected  were  nearly 

lOUuu^   Kleioes  Lebrbuch  d.  ZooloKle,  p.  368. 

tFadtdwnko.   Ueber  d.  Bau.  u.  d.  Botwlckiung  d.  Filaria  VMdinensia,  Moscow. 


distance.  The  terminal  claws  of  the  post-abdomen  are  straightish 
and  are  more  heavily  spined  than  in  the  preceding;  the  anal  spines 
are  doubly  curved  or  geniculate.  The  pigment  fleck  is  rhomboid 
or  pentagonal;  the  antennules  are  smooth.  The  abdominal  pro- 
cesses differ  somewhat  from  the  previous  species,  in  which  the  second 
one  is  rounded  above,  for  in  this  it  is  squarely  truncate.  This 
species  was  found  only  in  shallow  pools  at  Ocean  Springs,  Missis- 
sippi, and  was  very  carefully  compared  with  S.  americanus  which 
is  also  found  there. 

Sp.   5.    Sinioeephalus  exspinosus,  Koch. 

Head  extending  into  an  obtuse  angle  at  the  eye,  pigment  fleck 
rhomboidal.  Shell  without  a  spine;  maximum  hight  of  the  shell 
greater  than  that  of  the  free  posterior  margm.  Caudal  claws  with 
an  unequal  series  of  spines;  anal  spines  evenly  curved.  There  is 
little  to  distinguish  the  above  from  this  species  save  the  geniculate 
anal  spines  and  the  presence  of  a  blunt  spine  on  the  shell. 

Var.  congener,  Schoedler, 
has  the  lower  outline  of  the  head  sinuate  instead  of  angled. 

S|>.  6.     Simoeephalus  daphnoides,  Hernck. 

American  Naturalist,  1883. 

A  curious  transition  form,  found  only  south  of  the  Tennessee 
river,  was  described  in  the  American  Naturalist  in  May,  1883,  under 
this  name.  By  au  oversight  a  comparison  made  with  S.  americanus 
appeared  as  though  made  with  S.  vetulus.  The  general  shape  is 
oval;  the  greatest  hight  of  the  valves  lies  near  the  middle  and  not 
posterior  to  it  as  in  all  the  other  species.  The  head  is  short,  de- 
pressed, rounded  in  front;  the  beak  is  wanting;  the  lower  margin 
of  the  head  is  straight.  The  pigment  fleck  is  small,  oval  or  irreg- 
ular: the  fornices  are  small  and  short.    The  antennules  are  smooth. 

The  post-abdomen  is  narrow,  shaped  more  as  in  Daphnia;  the 
terminal  claws  are  straightish  and  fringed  part  way  with  spines; 
the  anal  spines  are  slightly  curved.  The  processes  of  the  abdomen 
are  long,  as  in  Daphnia.  The  shell  is  covered  by  the  characteristic 
striations  and  extends  into  a  blunt  spine.  In  every  detail,  almost, 
there  is  an  approach  toward  the  genius  Daphnia,  while  the  general 
result  is  sufticiently  like  Simoeephalus.  The  lower  angle  of  the 
shell  is  not  armed  with  the  peculiar  curved  spines  as  in  all  the  other 
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The  form  is  more  slender  than  in  C.  plumicomis.  The  tracheal 
vessels  are  of  a  diflFerent  form  and  color,  and  the  viscera  have  ob- 
vious dififerences.  Most  conspicuous  variations,  however,  are  seen 
in  the  shape  of  the  head,  which  is  slender  and  attenuated  toward 
the  insertion  of  the  antennae.  The  antennae  are  shortish  and  have 
a  spine  outwardly.  The  cuticular  appendages  have  an  unusual 
form  as  has  the  labrum.  The  anterior  part  of  the  head  is 
spiny.    The  armature  of  the  end  of  the  abdomen  is  peculiar. 

The  posterior  rudimentary  appendages  are  of  a  different  form, 
and  the  claws  are  replaced  by  club-shaped  bodies.  A  curious  ap- 
pendage below  is  indicated  in  the  name.  The  pupa  has  an  extra- 
ordinarily elongate  abdomen  which  terminates  in  two  paddle-like 
appendages  loosely  ciliated  outwardly.    This  species  may  be  called 

Corethra  appendiculata,  sp.  n. 


A  New  Ectoparasitio  Protozoan, 


(Plate  V.  Figs.  12-13.) 


The  very  strange  monocellular  animal  referred  to  was  found  scur- 
rying over  the  body  of  Diaptomus  pallidus  in  a  manner  like  that 
of  a  louse  scrambling  over  a  bare  spot  upon  its  host.     The  body  is 
disc-shaped  and  about  .04  mm.  in  diameter.     The  lower  or  ciliated 
side  is  flat  and  circular.     The  upper  or  aboral  portion  is  convex 
with  an  annular  depression  of  greater  or  less  regularity  about  half 
way  from  the  center  to  the  margin.     The  lower  side  has  a  chitinous 
barred  ring,  corresponding  to  the  depression  above,  containing 
about  25  radially  arranged  bars,  each  of  which,  apparently,  forms 
the  support  for  a  long  cilium  which  with  the  others  forms  a  circlet 
extending  beyond  the  margin.     These  cilia  are  used  as  feet  and  by 
them  the  animal  is  able  to  move  in  any  direction,  apparently  with 
none  of  the  uncertainty  of  motion  usual  to  ciliate  infusoria.     The 
protoplasm  is  granular  and  contains  one  or  more  contractile  vesicles, 
one  of  which  appeared  very  regularly  in  the  center  of  the  chitinous 
ring  before  mentioned.    These  animals  can  also  swim  freely,  but 
after  a  short  excursion   usually  came  quickly    back,   and  after 
8ha£9ing  or  sliding  over  the  smooth  surface  of  the  crustacean  as- 
sumed a  position  of  repose.     The  generic  affinites  of  this  protozoan 


iv^o   vx   \jj  KjiKj^a^   amyx   lxchs  ohx\j^   vixx^u,    mccaa   v/moci  v  c:u   xxx    jjixiiax 
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CHAPTER  II. 


ORDER  CLADOCERA. 

This  very  extensive  pjroup  contains  a  variety  of  types,  but  there 
are  sufficiently  evident  connecting  links  uniting  the  extremes  of 
structure.  The  Gymnomera  which,  following  the  usual  custom, 
we  include  here,  stand  distinct  from  the  other  groups,  yet  have  suf- 
ficiently evident  cladoceran  affinities.  It  is  very  unfortunate  for 
aetiological  speculation  that  this  the  only  truly  marine  group 
should  stand  thus  isolated  Crom  its  fellows.  According  to  the  no- 
tions at  present  prevailing,  the  Phyllopods  stand  nearest  the  primi- 
tive type  of  Crustacea.  There  are  unmistakable  hints  at  an  early 
origin  for  that  group,  and  not  less  evident  are  certain  analogies 
with  both  Cladocera  and  Copepoda. 

There  has,  however,  recently  been  made  an  attempt  to  derive  the 
Phyllopods  from  an  original  cladoceran  stem  with,  as  we  think, 
somewhat  unsatisfactory  results.  Do  we  not  the  rather  see  in  both 
groups  two  like  phases  which  may  be  looked  upon  as  incidental  and 
comparatively  trivial.  The  shelled  and  the  shell-less  phasis  appears 
in  both.  The  most  closely  shelled  Phyllopod  is  unmistakably  nearer 
Branchipus  even  than  any  of  the  Cladocera.  It  would  seem  that 
the  brief  and  imperfect  embryonic  nauplius  condition  of  the  latter 
Bufficiently  indicated  their  later  origin.  Again  no  fanciful  analogy 
can  unite  the  Ostracoda  with  the  Lynceidae.  We  know  of  no 
recent  discoveries  casting  discredit  on  the  remark  of  Balfour:  ^^  the 
independent  origin  of  the  Ostracoda  from  the  main  crustacean 
gtem  seems  probable.^^ 

Prof.  Packard  says:^ 

**We  imagine  that  when  a  permanent  body  of  fresh  water  became 
wtablished^  as,  for  example,  in  perhaps  early  Silurian  times,  the 
marine  forms  carried  into  it  in  the  egg-condition,  possibly  by  birds 

!**▲  Monofraiili  of  the  PbjUopod  Crustacea,"  etc.,  Xllth  Annual  Rep.  U.  S.  Oeol, 
Gmtg.  Smv,  Terr, 


[sic?]  or  by  high  winds,  hatched  young,  which  under  favorable  con- 
ditions, changed  into  Sida,  Moina,  and  Daphnia-like  forms.  The 
Cladocera  are,  then,  probably  the  more  generalized  forms,  from 
which  the  Phyllopods,  at  this  time  and  probably  ever  since  Devo- 
nian times,  par  excellence  a  fresh-water  assemblage  of  forms,  took 
their  origin/'  Whatever  affinity  there  may  be  between  the  shelled 
Phyllopods  and  the  Cladocera,  it  would  seem  that  the  evidence  is 
conclusive  that  the  latter  group  is  not  the  direct  continuation 
of  the  line  of  development  inaugurated  by  an  ostracode  ancestor. 
As  shown  beyond,  the  present  centre  of  the  group  seems  near  Moina 
with  indications  of  a  divergence  from  this  rather  generalized  type, 
especially  of  degradation  and  heteronomy  on  the  side  of  the 
Lynceids. 

It  seems  at  the  present  time  that  more  might  be  accomplished 
for  aetiology  by  a  careful  study  of  such  groups  as  the  present,  in 
which  are  a  variety  of  closely  allied  forms  than  by  the  attempt  to 
join  widely  separated  groups.  When  we  shall  have  siezed  upon 
the  latest  eddies  and  mapped  their  direction,  it  may  become  possible 
to  combine  the  indications  in  such  a  way  that  lines  of  divergence 
thus  traced  accurately  through  some  small  part  of  their  course 
may  be  produced  backward  to  their  intersection.  This  then  is 
our  present  duty — the  accurate  mapping  of  minute  districts  and  the 
careful  noting  of  any  moving  straws,  competent  to  indicate  move- 
ments in  the  vast  complex  of  vitalized  nature.  We  conceive  the 
cladocera  to  have  had  a  comparatively  recent  origin,  and  to  express 
the  culmination  and  retrograde  development  of  a  plan  of  structure 
first  differentiated  after  the  appearance  of  clear  bodies  of  fresh 
water.  All  the  species  save  a  very  few  are  confined  to  inland 
waters.  Accepting  the  above  mentioned  theory,  the  Sididae  will 
occupy  the  first  place  as  departing  least  from  the  type  from  which 
the  whole  group  sprang,  while  it  is  connected  by  the  genus 
Daphnella  with  the  Daphnidas.  The  Daphnidae,  beginning  with 
Moina,  find  their  ultimate  development  in  some  monstrous  forms 
of  the  genus  Daphnia,  but  pass  into  the  Lyncodaphnidae  by  way 
of  Macrothrix.  The  links  uniting  all  these  minor  groups  are  very 
obvious. 

Our  own  ideas  of  the  relationships  among  the  Calytomerous 
Cladocera  are  expressed  in  the  accompanying  table.  This  table  is 
to  be  considered  a  projection  of  a  portion  of  a  genealogical  tree, 
seen  from  below,  in  which  the  genus  Moina  forms  the  arbitrarily 
chosen  fixed  point.  The  heavy  dotted  line  is  imagined  as  directed 
downward  vertically.    That  branch  rising  toward  the  top  of  the 
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page  is  growing  obliquely  upward.  The  Daphnidae  are  represented 
as  expanding  upon  the  same  plane  as  Moina,  and  the  Lyncodaph- 
nidae  extend  diagonally  downward,  producing  the  Lynceid  branch 
The  Bosminidae  spring  from  the  stem  at  a  lower  point.  These 
relations  are  made  obvious  by  the  figure  giving  a  view  of  the  ideal 
tree  as  seen  from  the  side.* 


Umnosida, 

„  ,        ,. .      ^"6/</a         Pseudosida 
amopedidm       \  ^'      ^-■ 

<SrDlDi€> 

I 
I 
I 


Latona. 


Simogephalus 


(7),.^ .^ 


MO^I  HK—Cenodaphnfa 


^Daphnia 


<LYNCODAPHNIDiC> 


I    "-.. 


^Scapho/eheris 


Bomiaa        Streblocertus  /^acrot/irtf^^^^       Lyncodaphnia 

lathtukra       Drepanothrijt^      ^v^ iiiocrypius 


OAPHMISA 


At^ntholeberis 


<LYN(^EID>E>     I 

Camptocercus •  ^<^ 

Alonopsis^''^     ^^^ ^^ 


lAlona)    r 
Lynpeus 
I  PleOtoxusK, 


Gnptoltbns 


Oiydortis 


^Monospi/us 


fig.  1. — tablb  illustrating  the  relations  of  the 

Cladocera  Caltptomera. 


*NoTB.— To  adapt  the  diagram  to  the  theory  that  the  Lynceidce  are  the  progenitors 
ofdadoeera,  it  is  only  necessary  to  revolve  the  imaginary  lino  to  the  right,  till  it 
eoinddes  with  the  axis  of  that  family.  The  question  mark  may  be  understood  to 
iDdleate  that  the  source  of  the  pivetai  group,  Moina,  is  uncertain.  The  author  must 
eonfess  that  his  inclination  is  toward  a  oelief  that  the  line  culminating  in  the  Daph- 
Blds  diverged  from  a  group  of  organisms  resembling  Phyllopoda,  more  definitely, 
Kucunhtlng  I  imnrtrn  There  is  a  very  remarlcable  resemblance  between  the  larva 
«C  LtiDDetes  and  Bosmina.  The  lateral  spines  of  the  former  are,  as  will  be  shown 
tras  bomologoes  of  the  antennules  of  Bosmina.  The  later  orlfiiu  of  the  Phyllopoda 
Ib  thtUr  present  form  may  be  well  admitted . 

1  Botomostraea,  sen  Tnsecta  testacea.fquse  in  aquis  Dauioe  et  Nerwegiae  reperit 
dMertpelt,  ete.    Otho  Friedric  MueUer.nsd. 

SM^Doe.  qui  se  trouvent  auz  Envir.  de  Geneve. 
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jaws,  which  latter  are  the  Iarfi:er  in  the  embryo,  being  exceedingly 
large  nerves. 

This  key  contains  the  majority  of  the  genus,  bat  falls  short  of 
completeness.  The  following  species  are  uncertain.  W.  Schman- 
kewitsch  described  as  new  D.  degenerata  and  D.  rudis^  from  salt 
or  brackish  waters.  These  he  regards  as  degenerate  forms  produced 
by  the  inferior  aeration  of  dense  waters.  The  author  does  not 
appear  to  recognize  the  modern  distinctions  of  genera  so  that,  not 
having  seen  the  work,  even  the  generic  position  can  not  be  defi- 
nitely stated.  His  investigations  seem  to  show  that  the  proximity 
of  salt  waters  influence  the  form  of  the  body,  or,  perhaps,  that 
there  is  a  constant  interchange  between  the  sub-marine  and  fresh- 
water species.  Daphnia  brevicauda^  Chambers,  is  an  incorrectly 
figured  and  described  Simocephalus. 

Key  TO  THE  Genus  Daphnia. 
Section  i.    Pigment  fleck  present. 

A.  Head  short,  equally  rounded. 

I .  D.  pHUacta,  Balrd. 

B.  Head  not  regularly  rounded,  more  or  less  beaked. 

(a)  Claws  spiny. 

I.   Abdomen  broad,  series  of  anal  spines  nearly  equal,  neither  head  nor  back 
keeled. 
t   A  marked  sinuosity  in  the  posterior  outline  of  post-abdomen. 

D.  ovata,  Sars. 
D.  pennata,  Mueller. 
n   No  well  marked  depression. 

3.  D.  pulex^  Mueller. 

4.  D.  Bchcedleri^  Sars. 
jD.  hcutata,  Sars. 

D.  cbttua,  Kurz. 

u.   Abdomen  narrow,  shell  keeled  somewhat  dorsally. 

5.  D.  minnehaha,  sp.  n. 

6.  D.  ecurinatat  Sars. 

(b)  Claws  nearly  or  quite  smooth. 
I.    Head  not  crested. 

7.  D.  longispina,  Leydig. 

8.  D.  ro$ea,  Sars- 

9.  i>.«{mi<i9,  Glaus 
D.  lacustris,  bars. 
D.  oavifrons.  Sars. 

10.  D.  hyaliticu  Leydig. 

II.  D.  duMa,  Herrick. 
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D.  pellucida,  P.  £.  Mueller. 
D.  galeata,  Sars. 
12.  ( ?)  2>.  Isevis,  Birge. 

Section  ii.    Pigment  fleck  absent. 

A.  Head  but  slightly  crested. 

1.  D.  UmffiremU,  Sars. 

B.  Head  strongly  crested . 

2.  D.  erUkUa,  Sars. 

3.  D.  cttcuUata,  Sars. 
D.  apicata,  Kurz . 

4.  D.  halbergenaia,  Schoedler. 
D.  cederstromli,  Schoedler. 
D.  retrocurva,  Forbes. 

D.  vitrea,  Kurz. 

5.  D.  maQnieepSjSp.  n. 

Section  I. 

A.  Head  shorty  eveyxly  curved » 

Sp.  1.    Daphnia  psittacea,  Baird. 
MeDtloned  by  Schobdlbb,  Fric  and  Kuhz. 

This  species  is  at  once  recognized  by  the  head,  which  is  very 
short  and  evenly  curved,  or  nearly  so,  from  the  heart  to  the  beak. 
The  shell  is  high,  oval,  with  a  rather  short  spine.  The  fornices 
are  wide  and  angled  behind:  the  antennules  are  longer  than  in 
most  species;  the  post-abdomen  is  very  large,  but  narrows  toward 
the  end  and  has  comparatively  few  anal  teeth,  which  are  of  une- 
qual &ize.  This  is  one  of  the  largest  of  the  genus.  Not  yet 
found  in  America. 

B.  Head  more  or  less  concave  below,  at  least  not  evenly  arched. 

Sp.  2.    Daphuia  schi^fferi,  Baird. 
(Plate  M.  Fi^s.  1—4.) 

Daphnia  penncUa^  MUELLES. 

Daphnia  puUx,  Stbaus,  KOCH.  (fide  P.  E.  MUELLER.) 
Dt^niamagna^  LiLLJEBORO,  Leydio,  etc. 
Daphnia  tehaff^ri,  SOHOKDLBR,  KuRZ. 

The  largest  species  of  the  genus,  is  of  an  elongated  oval  and 
Tentricose  form.  The  spine  is  entirely  absent  in  old  females  and  of 
only  moderate  length  in  the  young.  The  antennules  of  the  male 
are  long  and  have  a  very  long  flagellum.  The  post-abdomen  is 
narrowed  suddenly  below  the  anus  so  that  the  spines  consist  of 
two  sets;  the  terminal  claws  are  spiny  at  the  base.      Although 


**Antecedenti  (D.  pulex)  slmllliina,  caput  aiitem  a  latere  visum  latius,  rostro  breviore, 
supra  visum  testa  cetera  piruin  anKiistius  fere  cordifonne,  antlce  acuminatum.  Pro- 
cessus anteriores  duo  dlsjuncti.  Margo  posterior  postabdomiiiis  in  medio  slnuloparvo 
et  inira  Imnc  utrinque  aculeis  16-is  armatus.    Color  ut  in  antecedente.  Longit.2Smm.'' 

I>ai>liDia  ovata,  Sars. 

"Caput  a  latere  visum  ante  oculum  fere  angulatum.niargine  inferiorelevlter  concavo 
In  rostrum  longum  apieem  versus  attenuatum,  exiremitate  tenulssima  exeunte,  spura 
visum  ut  in  D.  pennata  cordiforme.  Testa  cetera  a  latere  visa  ovata,  margine  superi- 
ore  et  inferiore  in  femina  adulta  fere  iiMjUies  arcuatis,  p^stice  in  medio  spinam  formans 
brevlssimam  vel  omnioo  obsoletam.  Processus  anteriores  duo  abdominis  dlsjuncti- 
Margo  posterior  postabdominis  in  medio  sinuatus,  utrinque  aculcls 20-22  armatus.  Color 
albido— tiavescens  vel-virescens.    Longlt.  circit  3  nmi." 

Sp.  3.    Daphnia  pulex,  Mueller 

This  commonest  of  our  Daphnids  is  apparently  circumpolar  in 
distribution.  I  have  found  it  in  Alabama  near  the  Gulf  and  it  also 
occurs  near  lake  Superior. 

Oval,  either  elongate  or  short,  spine  springing  from  the  upper 
angle  of  shell  or  in  some  cases  near  the  middle.  The  spine  is  rather 
long  in  young  individuals  but  becomes  very  narrow  in  older  ones 
or  entirely  disappears.  The  abdominal  processes  are  long,  not 
coalescent,  or  slightly  united  at  the  base.  The  head  is  concave  be- 
low and  extends  into  a  prominent  beak.  This  species  is  either  very 
variable  or  several  species  are  frequently  united  under  the 
term.  Two  types  have  been  recognized  in  America.  One,  abun- 
dant in  spring  in  smaller  ponds  in  Minnesota,  is  rather  short, 
arched  above,  and  in  old  females  with  the  spine  situated  near  the 
middle  of  the  posterior  margiu.  This  form  is  quite  typical  for  the 
species  and  occurs  from  April  to  mid-summer.  Another  variety  was 
found  in  Alabama  in  late  autumn,  and  similar  animals  in  mid-winter 
in  lake  Calhoun,  Minnesota.  This  type  has  a  much  more  elongate 
body,  the  very  slender  but  rather  short  spine  springs  from  the  upper 
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margin  of  the  shell  or  is  quite  wanting.  This  longer  form  has  the  beak 
slightly  arched  so  as  to  resemble  a  **Roman  nose."  The  anal  spines 
are  less  numerous  (10-14  while  typical  D.  pulex  has  nearly  20), 
The  young  of  this  form,  which  may  be  called 

Daphnia  pulex,  var.  nasutns,  (Var.  n.) 

(Plate  N.    Figs.  1-4.) 

vary  much  among  themselves  but,  in  general,  resemble  the  young 
ofthe  European  form. 

Daphnia  pulex  has  been  mentioned  by  a  number  of  authors  in 
America,  Smith,  Birge,  Chambers  and  Herrick  having  noted  its 
occurrence  in  various  parts  of  the  United  States.  D,  obtusa^  Kurz, 
is  apparently  only  the  spineless  condition  of  the  above  or  a  related 
species.  No  Daphnia  is  without  the  spine  through  life;  such  a 
form  would  constitute  a  new  genus  at  once. 

Sp.  4.    D.  sclioedleri,  Sars. 

Seems  to  resemble  D.  pulex  very  closely  but  diflfers  in  having 
the  lower  margin  of  the  head  nearly  straight,  terminating  in  a  short 
straight  beak.  The  spine  springs  from  the  middle  of  the  posterior 
margin.     The  anal  spines  are  14-16  in  number.     Length  2.33  mm. 

This  name  is  applied  by  Sars  to  Schoedler's  D.  longispina  which 
is  not  D.  longispina  of  Leydig. 

Sars'  D.  hastata  is  so  insuflSciently  defined  that  it  will  probably 
be  necessary  to  drop  it  from  the  list. 

Sp.  5.    Daphnia  minnehahEy  (Sp.  n  ) 

(Plate  K,  Figs.  1,  2;  Plate  L,  Figs.  1,  2.) 

This  species,  which  occurs  in  small  pools  in  autumn  (affluents  of 
Minnehalia  creek,  etc.,)  closely  corresponds  apparently  to  Sars' 
I)&phnia  carinata  but  differs  in  numerous  points.  It,  in  fact,  is  more 
nearly  related  to  D.  pulex  than  the  group  under  which  that  species 
w  placed. 

The  form  is  oval,  arched  above,  narrowed  posteriosly,  terminat- 
ing in  a  rather  short  spine  which  curves  lig:htly  upwards.  In  males 
widyoanif  females  the  spine  springs  from  the  upper  angle,  but  in  old 
wniales  having  many  summer  eggs  the  spine  is  nearly  median* 
The  head  is  depressed,  strongly  arched  and  keeled  slightly  above 
w  eye,  which  occupies  the  extreme  end  of  the  forehead.  The  keel 
<i'f  the  head  extends  into  a  slight  angle  over  the  heart  and  continues 


down  the  back.  In  young  females  and  in  males  the  slight  ansjle 
is  replaced  by  a  strong  knife-like  projection  which  extends  into 
from  1  to  4  shai'p  teeth,  the  anterior  tooth  being  directed  forward. 
The  males,  in  particular,  have  this  feature  emphasized.  D.  long- 
ispina  has  a  somewhat  similar  projection  but  the  more  nearly  re- 
lated forms  seem  not  to  show  this  peculiarity.  The  beak  is  slightly 
curved  and  the  lower  margin  of  the  head  is  slightly  sinuate.  The 
shell  has  the  usual  square  reticulations  and  is  usually  very  trans- 
parent but  in  peaty  waters  becomes  brownish.  The  size  is  small 
but  variable;  1.8  mm.  is  a  common  measurement.  The  post-abdo- 
men is  narrow,  the  claws  are  armed  with  four  or  more  teeth  and  a 
series  of  lateral  bristles.  The  anal  spines  are  eleven  or  more  in 
full  grown  females  and  decrease  only  moderately  upward.  The 
processes  of  the  abdomen  are  distinct.  The  males  are  smaller  and 
strongly  carinated  above  and  of  the  same  form  as  young  females 
The  antennules  are  rather  long,  with  a  short  lateral  and  a  long 
terminal  flageilura,  which  latter  is  more  than  twice  the  length  of 
sensory  setae  which  are  partially  lateral.  The  first  foot  has  a  strong 
claw  and  a  longflagellum,  while  the  second  feet  have  a  small  spiny 
hook.  There  is  a  single  abdominal  process  which  is  not  hairy  as- 
in  D.  pulex. 

Sp.  6.    Daplinia  cariuata,  Sars. 

Very  similar  to  the  last  but,  according  to  Sars,  the  claw  has  no 
well  marked  teeth,  a  short  flagellum  on  the  male  antenna,  and  the 
abdominal  processes  are  united  at  the  base  (which  may  indeed  be 
sometimes  the  case  in  the  above.) 

D,  cavi/rons^  Sars,  has  a  prominence  on  the  forehead  and  the  lower 
margin  of  the  head  is  strongly  concave,  otherwise  hardly  destin- 
guishable  save  by  the  absence  of  the  keel  above. 

Sp.  7.    Daphuia  loiigispina,  Mueller. 

A  ?ojj(/f«tpfn«,  O.  F.  MuFLLER.  B.AiRD,  Lf.ydio.  Sabs,  P.  E.  Mueller,  Kurz.  Wkis- 

MANN,  etc. 

Oval,  elongate;  head  large,  rounded  in  front,  lower  margin  some- 
what concave;  rostrum  long.  Spine  very  long,  springing  from  the 
middle  of  the  posterior  margin.  Post-abdomen  attenuated  toward 
the  end.  Terminal  claws  smooth  or  simply  cilate,  spines  few. 
The  abdominal  processes  are  united  at  the  base  a  very  little,  Flag- 
ellum of  the  male  antennule  hardly  longer  than  the  sensory  setse. 
The  young  have  three  teeth  above  as  in  D.  minnehaha.     There  is 
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a  great  deal  of  diversity  of  opinion  as  to  the  value  of  this  name. 
Not  that  there  is  any  doubt  of  the  existence  of  a  widely  distributed 
foroi  which  in  general  is  that  intended  by  Leydig  and  others,  but 
the  variation  is  so  great  that  the  possibility  remains  that  more 
than  one  species  is  included  under  the  one  title. 

P.  E.  Mueller  recognizes  two  varieties  depending  chiefly  upon 
the  length  of  the  spine. 

Z).  lacHstriSj  Sars,  is  nearly  related,  if  not  a  variety  of  the  above. 

Sp.  8.     Duphnia  rosea,  Sars. 

(Plate  K.    Figs,  10-12.) 

Tn  form  very  like  D.  longispina,  this  species,  which  is  the  only 
representative  of  this  smooth-clawed,  unkeeled  group  yet  found  in 
America,might  perhaps  be  appropriately  re-united  with  that  species, 
bat,  as  there  seems  little  doubt  of  the  identification  with  Sars^  va- 
riety, as  above,  I  prefer  to  use  his  name. 

Body  oval,  moderately  ventricose;  head  of  moderate  size,  lower 
margin  nearly  straight;  eye  situated  in  the  anterior  prominence. 
The  beak  is  not  very  prominent.  The  upper  outline  of  the  head 
is  slightly  concave  above  the  eye  or  rather  less  convex.  The  head 
is  separated  from  the  body  by  a  marked  depression.  The  spine  of 
the  shell  springs  from  the  upper  angle  or  is  quite  wanting.  The 
post-abdomen  is  of  moderate  size,  somewhat  narrowed  toward  the 
ead.  The  claws  are  smooth,  the  anal  spines  nearly  equal,  straight, 
about  14  in  number.  The  abdominal  processes  are  not  coalesced 
or  but  slightly  so.  Length  1.50  mm.  to  2.0  mm.  The  species  was 
collected  sparingly  in  a  large  gathering  of  D.  pulex  from  a  small 
lake  in  early  spring. 

The  size  and  conformation  of  the  abdominal  processes  is  very 
variable  and  the  long  and  very  slender  spine  is  frequently  absent. 

Sp.  9.    Daphnia  similis,  Glaus. 

The  description  of  this  species,  which  was  bred  in  confinement 
from  eggs  brought  in  mud  from  Jerusalem,  I  am,  unfortunately, 
unable  to  quote.  Judging  however,  from  the  figures  which  alone  I 
now  have  access  to,  it  belongs  in  the  group  of  D.  longispina^  though 
in  many  particulars  it  resembles  D.  schsefferi.  The  form  is  elon- 
gate, the  spine  short  and  springing  from  the  upper  margin.  The 
antennnle  of  the  female  is  very  large  and  flagellate,  while  that  of  the 
male  is  like  that  of  D.  schsefleri.  The  flagellum  and  hook  of  the 
first  foot  of  male  are  rather  small. 


We  now  come  to  a  group  of  related  species  which  are  most  dif- 
ficult to  circumscribe  on  account  of  their  extreme  variability.  Ac- 
cording to  the  view  of  Lutz  they  would  all  fall  into  the  old  D. 
hyalina  of  Leydig.  More  probably,  however,  some  of  these  forms 
are  of  nearly  or  quite  specific  value. 

Sp.  lO.    Daphiiia  hyaliua,  Leydig? 

(Plate  L,  Figs.  3,  5.) 
Dafihnia  IwigUpina,  Hkrrick. 

I  have  elsewhere  given  a  brief  account  of  the  post-embryonic  de- 
velopment of  a  species  which  agrees  best  with  Leydig's  figures  of 
D.  hyalina. 

The  lower  outline  of  the  head  is  nearly  straight,  the  eye  being 
always  approximated  toward  it.  In  young  specimens  the  head  is 
sharp  in  front  and  crested.  The  lower  margin  of  the  head  appears 
very  long  and  the  beak  turns  backward.  The  spine  is  very  long  in 
young  forms  but  is  short  in  old  females.  The  male  resembles  very 
much  the  young  female.  The  post-abdomen  is  narrowed  toward 
the  end,  the  terminal  claws  are  smooth,  the  anal  teeth  few  and  the 
abdominal  processes  united.  Our  specimens  are  from  Paducah,  Ky., 
south  of  the  Ohio  river. 

I  do  not  know  how  to  distinguish  D.  Icevis^  Birge,  from  D.  hyalina, 
save  that  the  abdominal  processes  are  said  to  be  distinct.  Both 
forms  were  observed  in  the  above  mentioned  gathering.  If,  how- 
ever, Birge's  figures  are  characteristic,  he  had  a  different  variety 
before  him  from  ours;  it  seems  somewhat  like  D.  galeata. 

D,  jyelluckla,  P.  E.  Mueller,  differs  from  D.  h3'alina  in  the  pre- 
sence of  a  series  of  small  teeth  on  the  caudal  claws,  and  a  more 
strongly  curved  beak. 

It  is  just  now  brought  to  my  attention  that  P.  E.  Mueller,  in  a 
late  work,  identifies  D.  pellucida  with  D.  hyalina,  though  he  still 
holds  D.  galeata  distinct. 

Daphuia  galeata,  Sars. 

(  Plate  T.  Figs.  7,  8.) 

According  to  P.  E.  Mueller,  this  species  differs  from  D.  pellucida 
in  the  absence  of  teeth  on  the  caudal  claw,  and,  in  one  variety,  by 
the  acuminate  head,  which  seems  the  only  form  for  which  the  name 
is  distinctive.  Kurz  found  only  the  var.  frons  rotundata.  Accord- 
ing to  Forbes,  both  varieties,  the  first  of  which  he  identifies  with 
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S.  I.  Smith  finds  both  iu  lake  Superior,  and  seems  to  have  uo 
doubt  of  their  distinctness.  One  of  the  forms  which  1  have  seen 
differs  a  little  from  either  of  the  above,  and  had  a  different  habitat. 
Eurz  has  described  the  male,  which  has  a  very  short  flagellum  upon 
the  antennule.  A  single  source  for  D.  galeata  was  found  in  a  small 
pool  known  as  Clarke^s  lake.  This  is  the  more  remarkable,  as  this 
species,  which  is  almost  confined  to  larger  bodies  of  water,  is  found 
nowhere  else  in  the  vicinage  of  Minneapolis,  while  this  minute 
lake,  though  as  deep,  perhaps,  as  any  of  the  largest  in  the  county 
(say  40  feet),  contains  a  number  of  forms  known  otherwise  only  in 
the  Great  Lakes.  Kurz's  remarks  on  the  specimens  collected  by 
him  apply  equally  to  these.  Were  the  claws  dentate,  the  animal 
would  pass  as  D.  pellucida.  The  young  have  no  horn  on  the  head. 
The  spine  of  the  shell  is  nearly  as  long  as  the  whole  animal  in  the 
young.  The  male  of  our  form  is  1.2  mm.  long,  excluding  the 
spine  which  measures  47  mm.  The  flagellum  is  a  very  little 
longer  than  the  sensory  setae,  and  there  is  a  very  minute  lateral 
flagellum.  A  peculiarity  of  this  species  is  the  scattered  thorny 
armature  of  the  spine  of  the  shell.  There  is  but  little  change  in 
the  form  of  head  with  age.  The  form  of  the  last  feet  is  peculiar. 
The  ephippium  occupies  comparatively  a  small  part  of  the  valves 
and  the  spine  becomes  very  short  and  quite  smooth.  The  sexual 
period  occurs  in  September  and  October. 

The  above  statements  regarding  D.  galeata  require  a  modifica- 
tion, for  in  another  deep  lake  the  writer  has  since  secured  the 
typical  crested  D.  galeata  with  even  a  higher  crest  than  that  figured 
by  P.  E.  Mueller.  The  head  ends  in  a  sharp  angle.  The  single 
female  %een  was  in  company  with  the  rounded  variety  and  numbers 
of  D.  kalbergensis,  which  it  resembles  in  many  respects.  Our 
fauna  therefore  is  quite  complete  in  these  remarkable  forms. 

(  See  Plate  U.  Fig.  6.) 

Sp.  11.    Daphuia  dubia,  Herrick. 

( Plate  L.  Figs.  Y,  8.) 
American  Naturalist,  1883. 

The  life  history  of  this  form  is  insufficiently  known,  but  there 
seems  no  reason  for  doubting  that  it  constitutes  a  new  and  easily 
recognis&able  species.  It  is  nearly  related  to  D.  hyalina,  but  the 
head  is  strongly  crested  all  round  and  the  eye  is  withdrawn,  in 
young  as  well  as  old  specimens,  toward  the  middle  of  the  head. 
This  peculiarity  is  shared  in  this  degree  by  no  other   Daphnia 


The  form  is  as  in  D.  pellucida,  but  the  spine  is  more  slender  and 
directed  upward.  The  head  is  shaped  much  as  in  D.  vitrea  in 
the  young,  but  is  much  less  prominent.  The  older  form  has  a 
shorter  and  more  slender  spine  (none  were  seen  in  the  ultimate  or 
spineless  stage).  The  head  is  more  evenly  rounded,  but  still  well 
crested.  The  abdomen  is  very  slendtr  and  the  anal  teeth  diminish 
rapidly  in  size  from  below  upward.  The  claws  are  very  short  and 
armed  down  the  whole  length  with  fine  bristles.  The  abdominal 
processes  are  well  united  at  the  base  in  old  specimens,  so  that  the 
second  seems  a  small  process  of  the  first.  The  shell  is  very  trans- 
parent and  the  spine  is  longer  than  in  any  other  Daphnid. 
In  a  young  specimen  the  spine  was  1.  mm.,  the  body  0.7  mm.,  and 
the  head  0.4  mm.  In  this  specimen  the  spine  was  slightly  curved, 
the  head  elongate  with  a  slight  ridge  in  front.  Another  individual 
had  the  spine  1.1  mm.  long,  while  the  remainder  of  the  animal  was 
1,3  mm.  This  specimen  also  had  a  knife-like  hyaline  ridge  on  the 
crest,  which  was  obliquely  truncate  in  front;  it  also  had  numerous 
summer  embryos  in  the  brood  sac.  The  spine  was  perfectly  straight 
and  but  slightly  inclined  upward.  Older  individuals  have  a  rounded 
crest  as  figured  and  no  ridge.  The  spine  is  relatively  somewhat 
shorter  but  much  more  slender.  The  characters  which  most  clearly 
distinguish  this  species  are  the  well  crested  head,  which  in  young 
as  well  as  sometimes  older  specimens  has  a  median  hyaline  ridge, 
the  withdrawal  of  the  eye  from  the  margin  and  the  very  long  spine. 
It  resembles  D.  galeata  in  earlier  stages.  It  is  very  much  like  D. 
IjBvis  or,  in  other  words,  is  in  the  group  of  D.  hyalina;  but  the  study 
of  a  considerable  number  of  specimens  from  different  localities  con- 
vinces me  that  it  can  not  be  united  with  that  species  in  an^  of  its 
varieties.  This  species  has  only  been  found  in  autumn,  Sept. — 
Nov.,  lake  St.  Croix  and  Richfield  in  Hennepin  county. 

Section  II. 

Pigment  fleck  wanting.  Head  crested.  The  small,  hyaline  spe- 
cies constituting  this  section,  elevated  by  Schcpdler  to  the  rank  of 
a  genus  ( Hyalodaphnia)  and  by  Sars  to  that  of  a  subgenus  (Cepha- 
loxus),  are  chiefly  residents  of  the  deeper  parts  of  our  larger  lakes. 
These  forms,  from  their  rarity,  have  been  little  studied  and  it  is 
uncertain  how  far  the  assumed  specific  distinctions  are  valid. 

Two  species  are  known  in  America  and  they  are  not  confined  to 

larcrp  lakps. 


STATE  GEOLOGIST.  63 

Sp.  1.    Daphnia  longiremis,  Sars. 

Hyaline,  compressed,  seen  from  the  side,  rounded,  lower  margin 
strongly  arched;  spine  long,  straight,  oblique.  Head  rounded, 
lower  margin  nearly  straight,  ending  in  a  beak  directed  downward, 
acute  anteriorly.    Eye  small.    Antennae  very  long.    Length  1  mm. 

The  abdomen  is  said  to  be  similar  to  that  of  D.  longispina.  From 
the  brief  description  given  by  Sars  it  would  appear  that  this  spe- 
cies is  characterized  by  a  rounded  and  uncrested  or  slightly  crested 
head.  Though  imperfectly  described,  it  is  here  mentioned  to  direct 
attention  toward  any  such  species  as  may  be  found  in  America. 

Sp.  2.    Daphnia  cristata,  Sars. 

Compressed,  long.  Head  acute  in  front,  strongly  crested,  lower 
margin  nearly  straight.  Dorsal  line  of  body  little  curved,  spine 
long  in  the  young,  strongly  curved.  Head  of  male  smaller,  flagel- 
lum  of  antennule  twice  as  long  as  the  setae;  first  foot  well  clawed. 
Length  of  female  1.33  mm. 

Sp.  3.    Daphnia  cucullatay  Sars. 

D.  berolinensU,  Schoedlek. 

Very  like  the  above,  but  the  margin  of  head  is  not  straight  be- 
low, is,  however,  extremely  variable  and  ends  in  a  sharp  angle.  The 
eye  lies  nearly  midway  between  the  heart  and  the  end  of  the  head 
and  near  the  lower  margin.  The  two  anterior  processes  of  the 
abdomen  are  united  for  most  of  their  length.  The  flagellum  of  the 
male  antenna  is  about  as  long  as  the  terminal  setse. 

D.  apicata^  Kurz,  seems  to  be  a  large  variety  lacking  the  sharp 
spine  of  the  head.  In  the  main  it  agrees  quite  well.  Although  the 
post-abdomen  is  broader  than  figured  by  Mueller,  the  number  of 
teeth  corresponds  with  Sars'  description.     ^ 

Sp.  4.    Daplinia  kalbergensis,  Schoedler. 
(Plat^  U.    Figs.  1—3). 

Form  oval,  spine  long.  Head  high,  compressed,  enormously 
elongated,  beak  obtuse.  Eye  ^mall.  Abdominal  processes  not 
united.  Caudal  claws  ornamented  with  small  seta?.  Antennie  of 
male  with  a  short  flagellum.  Length  of  head  nearly  equal  to  that  of 
body  exclusive  of  spine. 

D.  vitrea  of  Kurz  seems  not  improbably  a  varietal  form  of  the 
above  though  the  crest  is  lower,  the  size  is  less  and  the  post-abdo- 


The  claws  of  the  posfc-abdomeii  have,  besides  the  row  of  fine  teeth 
mentioned  by  Mueller,  a  cluster  of  sharp  teeth  just  at  the  base. 

Found,  together  with  typical  D.  galeata  and  the  rounded  form,  in 
a  small  deep  lake  or  expansion  of  a  creek  not  far  from  Medicine 
lake,  Hennepin  county,  Minn. 

Sp.  5.    Daphiiia  mag"niceps,  (5p.  n.) 

(Plate  U.    Fig.  15). 

The  peculiar  form  figured  in  the  Tenth  annual  of  this  survey 
seems  indubitably  new  and  is  distinguished  by  the  peculiar  shovel- 
shaped  head,  which  is  scarcely  crested  but  is  broadest  beyond  the 
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middle.  The  spine  is  long,  the  claws  smooth,  the  abdominal  pro- 
cesses united  and  the  shell  transparent.  The  eye  is  near  the  end 
of  the  rounded  head  and  is  large;  the  pigment  fleck  was  apparently 
absent.  Found  with  Daphnia  rainnehaha  in  a  shallow  swampy 
pool  in  autumn. 

Family  Bosminid^. 

The  sole  genus  of  the  family,  Bosmina,  contains  over  a  dozen 
nominal  species  which  are  among  the  most  difficult  to  define  of 
any  cladocerans.  The  number  is  here  reduced  to  nine  and  the 
probable  position  of  the  rejected  species  is  indicated.  This  is  not 
done  because  the  author  presumes  upon  the  slender  material  at 
hand  to  revise  the  genus;  but  simply  from  the  fact  that  the  descrip- 
tions of  the  earlier  writers  do  not  permit  a  proper  discrimination; 
80  that  this  necessity  is  entailed  upon  any  one  who  would  give  a 
birds-eye  view  of  the  members  of  the  genus.  The  B.  diaphana  is 
founded  upon  a  different  twist  in  the  antennules  and  no  hesitancy 
is  felt  in  uniting  it  with  Sars'  B.  lilljeborgii.  The  other  species^ 
B.  brevirostris  and  B.  nitida,  are  omitted  simply  because  there 
seems  to  be  no  way  of  separating  them  satisfactorily  from  B.  mari- 
tima  and  B.  obtusirostris  respectively.  Three  species  have  been 
found  in  Minnesota,  but  practically  no  attention  has  been  given  to 
the  genus  here. 

Boemina  macrorhyncha  found  in  Egypt  is  not  here  included,  its 
description  being  inaccessible  to  me. 

B.  laevis,  Leydig,  seems  simply  a  smooth  condition  of  other  spe- 
cies. Whether  B.  curvirostris,  Leydig,  is  or  is  not  valid  must,  so  far 
as  I  am  concerned,  remain  at  present  doubtful. 

Genus  Bosmina, 

A.    Shell  extending  into  a  spine  behind. 

(*)  AnteDne  cnnred  ontward. 

1.   Botminaeomuta,  Jurlne. 
0>)  Antenuc  not  curved  outward, 

L   Shell  reticalated,  at  least  in  part. 

^  Pltgellam  midway  between  eye  and  the  scneory  seta;  of  antennie. 

t  Botmina  longirostrUt  Mueller. 

tt  Flagellom  nearer  eye. 

1  Bcwmfna  marUima,  P.  E.  Mueller. 

4.  Btmmina  longispinck,  Leydig.  (B.  brevirostris  ?) 
n.    Shell  ttrlate. 

t  Antennnlei  long. 


Couceniins:  the  identification  of  Bosmiua  longispina,  Leydig, 
with  B.  brevirostris,  P.  E.  Mueller,  it  must  be  said  that  the  bow  is 
drawn  at  a  venture,  for  Mueller,  in  his  paper  on  the  Cladocera  of 
Swiss  Lakes,  in  a  fit  of  absent-mindedness  refers  to  B.  lacustris^  P. 
E.  Mueller,  citing  p.  149  of  Danmark's  Cladocera.  On  the  page  in 
question  are  descriptions  of  B.  maritima  and  B.  brevirostris  of  which 
the  latter  is  probably  the  one  meant.  Sars'  B.  lacustris  seems  quite 
diflFerent,  being  strongly  marked  by  longitudinal  lines,  while  Leydig 
says  of  B.  longispina  **shell  striped  and  small  reticulate,"  and  P.  E. 
Mueller  says  in  B.  brevirostris  the  shell  is  "utydeligt  reticuleret" 
4.  e.  indistinctly  reticulate. 

The  three  species  so  far  identified  in  America  are  B.  longirostris, 
of  which  a  figure  is  given  (plate  J,  fig.  2,)  B.  cornuta  and  B.  striata, 
which  may  possibly  be  yet  identified  with  one  of  the  European  spe- 
cies, though  it  seems  improbable.  I  have  also  seen  a  species  like 
L  ydig's  B.  Ia?vis,  but  considered  it  a  smooth  variety  of  B.  longi- 
rostris. 

FAMILY  LYNCODAPHNIDiE,  Sars,  1861;  Herrick,  1881. 

This  is  a  rather  small  family  with  seven  genera  of  minute  ani- 
mals which  are  abundant  only  in  summer.  Many  and,  indeed, 
most  of  the  species  are  among  the  rarer  of  fresh-water  crustaceans 
of  this  group,  and  a  few  are  among  the  rarities  which  only  now  and 
then  reward  the  collector.  This  family  undoubtedly  is  the  link 
connecting  the  DaphnidtB  with  the  Lynceidse,  relationships  to  which 
are  expressed  by  Macrothrix,  on  the  one  hand,  and  Lyncodaphnia, 
on  the  other. 

The  rank  of  this  group  as  a  family  must  be,  of  course,  a  matter 
largely  of  opinion.  Sars  was  the  first  to  adopt  this  view,  sustained 
by  certain  curious  transition  forms  leading  toward  Lynceidae.  Later 
writers  seem  never  to  have  found  these  genera  and  the  group  was 
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again  included  with  the  Daphnidae.  The  writer,  upon  the  did- 
covery  of  the  Lyncodaphnia,  was  forced  to  regard  this  group  as  of 
equivalent  grade  with  the  above  mentioned  families  and  again  pro- 
posed the  family  name  Lyncodaphnidae.  ^ 

The  genus  Ilyocryptus  is  a  little  one  side  the  normal  course  of 
the  family  and  seems  related  to  the  lynceid  genus  Leydigia. 

The  waters  of  the  northern  United  States  are  very  rich  in 
members  of  this  family. 

The  aberrant  family  Bosminidae  finds  its  only  connection  with 
other  Gladocera  through  this  group  by  means  of  the  remarkable 
Macrothrix  (?)  pauper;  and  here  it  is  only  vaguely  hinted  at  in  the 
elongated  antenuules  and  angled  lower  margin  of  shell,  as  well  as 
the  presence  of  certain  bodies  near  the  base  of  the  antennules.  It 
has  been  affirmed  that  none  of  the  Lyncodaphnidae  have  an  ephip- 
pium,  i.  e.  the  saddle-shaped  thickening:  of  the  shell  walls  to  in- 
clude and  protect  the  winter  eggs;  but  I  have  discovered  it  in  the 
case  of  Macrothrix  tenuicornis,  Kurz,  and  presume  it  may  occur 
exceptionally  in  others.  Kurz  says  that  Ilyocryptus  has  no  moult 
proper,  but  this  probably  refers  only  to  the  European  1.  sordidus. 
The  American  species  differs  from  the  generic  description  given  by 
Kurz.  and  may  be  different  in  this  respect  also. 

In  this  family  the  regularity  in  the  disposition  of  the  setae  on 
the  antenna  is  broken  and  the  fringing  of  these  hairs  serves  the 
purpose  of  specific  distinction.  The  antennules  are  always  long 
and  frequently  differ  considerably  in  the  sexes.  The  pigment  fleck 
is  always  present  (Kurz  is  in  error  in  denying  its  existence  in  La- 
thonura).  In  many  forms  there  is  no  free  posterior  margin  of  the 
valves,  while  the  lower  is  generally  thickly  beset  with  movable 
spines.  The  Lyncodaphnidae  will  be  distinguished  from  Cerio- 
daphnia,  which  they  resemble,  by  their  motion,  which  is  a  succession 
of  quick  bounds,  while  the  broader  Ceriodaphniae  hobble  along  as 
though  heavily  weighted  by  the  enormous  mass  of  eggs  with  which 
they  are  generally  laden.  The  abdomen  is  usually  short  and  the 
anus  is  behind  the  terminal  claws,  but  in  Ilyocryptus  the  claws  are 
lonii:  and  spined  at  the  base.  In  the  American  I.  spinifer  the  anal 
opening  is  elevated  to  a  point  nearly  underneath  the  stylets,  and 
there  is  a  rudimentary  anal  caecum  as  in  Lynceids. 

The  males  have  the  opening  of  the  vasa  deterentia  in  front  of 
the  claws,  which  may  be  absent;  the  antennules  are  also  modified, 
being  longer  and  curved.    In  Lathonura  the  abdomen  is  elongated 

1  Noles  on  Some  Minnesota  Gladocera.    1881. 


posteriorly  till  it  begins  to  suggest  a  transition  to  Polyphemus. 
The  known  genera  and  their  distribution  is  as  indicated  below. 

Half  of  the  known  species  are  found  in  America;  one  sixth  being 
peculiar  to  it. 
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I.    Genus  Macrothrix,  Baird. 

Body  oval,  pointed  behind;  head  broad;  antenna?  of  first  pair 
long,  nearly  straight,  beset  with  spines,  olfactory  threads  terminal ; 
swimming  antenna?  large  and  posverful,  propelling  the  animal 
by  bounds;  three-jointed  ramus  with  a  greatly  elongated  seta  which 
is  thorned  and  jointed;  labrum  with  the  basal  joint  enlarged, 
resembling  that  of  Lynceids;  first  foot  with  a  hook  in  both  sexes; 
last  foot  with  a  long  process  (respiratory  body);  abdomen  short; 
claws  short;  caudal  stylets  often  with  a  bush  of  hairs  at  tip.  The 
intestine  is  straight  and  without  caeca  in  front  or  behind. 

The  first  one  to  observe  a  member  of  this  genus,  apparently,  was 
0.  F.  Mueller  whose  Daphnia  curvirostris  is  usually   referred  to 
Macrothrix  laticornis. 

The  name  Echinisca  was  proposed  by  Lievin,  but  Macrothrix  wa!> 
applied  by  Baird  in  1843.  Four  species  are  known,  three  of  which 
occur  in  America  and  without  doubt  the  fourth  will  ultimately  be 
found.  No  males  of  this  genus  were  known  till  1877  when  the 
male  of  M.  laticornis  was  described  and  figured.  ^  Nearly  two  years 
later  the  male  of  M.  rosea  was  described  from  Wisconsin  by  E.  A. 
Birge.  Descriptions  of  the  male  of  Lathonura  are  also  given  in 
both  the  above  mentioned  sources. 


Sp.  1.    Macrothrix  laticornis,  Jnrine. 
(Plate  C.     Figs.  7,  8  and  9.) 


Daphnia  nirvlrostrUiU),  Mueller. 
JdonocuUis  laticornU,  jurine. 
Lynccus  laticomifi,  J)K8MARE8t. 


1  Gruber  und  Welsmann,  Ueber  einige  neue  Oder  imvoUkommen  gekannte  Dapb 


■r^  —  ^t\~. 
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Macrothrix  laticomis,  baird,  Ann.  Mag.  Nat.  Hist. 

Acanlhocercus  curvfrostris  (/),  schoedlbr,  Erichs.  Archlv,  1846. 

Ihiphnia  eurvirostriB,  fischbb. 

Macrothrix  laticomUf  lilljbbobg,  lbvdio,  baird,  p,  e.  mueller,  fric,  kurz, 

8ARS,  Lurz,  0LAU8  (Die  Sclialendruse  d.  Daphnlen),  norman 
and  BRADY  (Monogr.  Brit.  Untom.),  orubbb  and  wbismann, 
WEiSMANN,  (Beitrage  zur  Naturgeschlchte  d.  Dapb.) 

This  is  the  commonest  European  species  and  is  the  type  of  the 
genus,  showing  its  rather  conservative  position  by  the  broad  tip  of 
the  antenna  which  is  a  feature  exhibited  by  embryos  and  young  of 
other  species.  The  shell  has  a  warty  surface  and  is  toothed  above, 
while  the  lower  margins  are  fringed  with  long  unequal  spines  in 
groups  of  threes  or  fours. 

The  form  is  roundish  with  a  blunt  posterior  angle,  the  ventral 
margin  being  regularly  curved.  The  antennules  are  short  and  en- 
larged at  the  end.  The  form  is  an  irregular  pentagon;  a  pair  of 
slender  spines  sits  at  the  angle  near  the  base. 

The  swimming  antennae  with  the  seta  on  the  first  joint  of  3- 
jointed  ramus  very  long.  Post-abdomen  truncate  at  the  end,  short, 
posterior  margin  beset  with  series  of  bristles. 

Length  of  male  0.5 — 0.6  mm.,  of  female  0.4  mm. 

This  is  the  smallest  of  the  genus  and  will  undoubtedly  be  found 
in  America. 

Sp,  18.    Macrothrix  rosea,  Jurine. 

(Plate  C.    Fiirs.  5,  6.  Il,andl3.) 

lio/ufcidua  roseuSf  jubtnb. 

LynctxLi  roseut,  desmarbst. 

Daphnia  rosea,  m.  kdwards,  jurbell. 

EchinUca  rosea,  lievin. 

Macrothrix  rosca^  baird,  lili^jbdorg,  p.  e.  mokller,  bibue. 

The  body  is  sub-oval,  terminating  behind  in  an  acute  angle;  the 
lower  margin  is  less  conspicuously  spined  than  the  last  or  the 
following;  the  antennae  are  but  slightly  dilated  at  the  end  and 
nearly  straight.  The  longest  seta  of  the  antennie  is  longer  than 
in  the  last,  reaching  beyond  the  tips  of  the  terminal  setae;  abdo- 
men more  slender,  sinuate  in  front,  beset  with  short  hairs. 

Length  0.6  mm,  male  0.3  mm.  The  male  has  no  claws  on  the  end 
of  the  post-abdomen,  and  the  antennules  are  curved  and  elongated. 
Figures  5  and  13  are  copied  from  Birge. 


C.    Figs.  I,  la.  ■A-^''""- . 
Ilnnesota.  p.  24\i 

diiced  posteriorly  ia'a  sharp  point;  the  ab- 
ed, while  the  upper  outliDe'of  the  head  is  a 
y  extended  in  froat  of  the  eye;  the  aiiten- 
traight  and  a  very  little  narrowed  toward 
wbich  is  n  series  of  short  teeth;  there  is  no 
ig  terminal  one  in  addition  to  the  sensory 
spot  is  large,  the  eye  small  and  the  lobus 
Trom  the  ganglion;  the  antenna;  have  a  very 
e  elongated  aetii  is  very  stout  and  densely 

its  flexure;  two  of  the  terminal  setic  are 
';  the  valves  are  beset  with  very  long  spines 

havin;;  different  positions;  the  abdomen  is 
ut  the  posterior  margin  has  a  series  of  long 
lies  are  nearly  completely  exposed  by  the 
of  the  valves. 

pecies,  is  an  odd  link  between  that  of  the 
fe.     The  basal  segment  is  greatly  enlarged 

oiilHnt^,  with  a  movable  lip  :ittached  to  the 
cal  daphnoid  structure  is  preserved,  but  the 
f  the  basal  portion  shows  how  the  transi- 
ular  lubrinu  of  Alona,  etc.,  is  made.  In 
ad  is  proportional"! y  larger,theanteunule3 
nd  the  dorsal  outline  is  less  convex;  the 
alves  are  also  proportionally  larger,  as  are 
rst  and  last  pairs  of  feet.  This  is  one  of  the 
;enus,  0.7-j  mm.  being  the  length.  This 
but  seems  distinct. 

imon  abont  Minneapolis,  Minn.,  but  is  not 
tmcricLi. 

Iiicntthrix  imiii|i«i',  H^rrick. 

(Plate  C.    Fig.  4.) 
ed  from  a  single  specimen  from  L.  Mintie- 
nothing  to  the  very  meager  notice  given 

e  MLoiiesota  Cladorer.i.     IS^I.    C.  L.  II'>iTich. 
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The  body  is  broad  and  very  narrow,  the  lower  outline  is  angled 
and  nearly  unarmed;  the  pigment  fleck  and  eye  are  small  and  ap- 
proximated; antennules  very  long  and  curved  backward  and  out- 
ward; abdomen  short,  ciliate  below;  claws  short,  ciliated.  This 
female  had  a  full  complement  of  eggs  but  the  antennae  resemble 
those  of  a  male.  This  is  unusually  interesting  and  should  be  redis- 
covered and  studied;  for  there  seems  to  be  some  affinity  between 
this  species  and  Bosmina,  and  it  is  probable  that  it  requires  to  be 
distinguished  generically  from  Macrothrix. 

II.    Genus  Lathonura,  Lilljeborg. 

The  form  is  oval ;  the  head  is  curved  more  than  in  Macrothrix 
and  the  shell  is  more  obtuse  behind,  sinuate  below  where  it  is  beset 
with  short  spines  anteriorly;  first  antennae  long,  straight;  second 
antennae  with  five  setae  on  each  ramus;  only  four  pairs  of  feet  ap- 
parent; abdomen  short,  prolonged  upward  to  the  insertion  of  the 
caudal  stylets;  male  similar  but  smaller. 

Sp  1.    Lathonura  rectirostris,  0.  F.  Mueller. 

(Plate  D.) 

Daphnia  rectirostrUt  o.  f.  muklleb. 

Pasithea  rectirostris,  Kocii,  Deiusch land's  Krust.,  etc. 

Daphnia  br achyur a,  z\DDACH,Sy I].  Crust,  prus^icoriim.      lievin.   Die  Branch,  d. 

Dauziger  (iejzend. 
Daphnia  mystacina.  fisciiek,  St.  Petersb.  Branclil.»p. 
Lathonura rtctir^atris,  lilljeboro,  De  dust. ex ord.  ti ib. 
Paiithca  rtctrirOAtris ,  leydig,  Nature;,  d.  Daph. 
Lathonura  rectirostris,  voMMxn  And  bkadv,  Monogr.  Brit.  Ent. ;     p.   e.  muellbr, 

Daumark's  Ciadocera. 
Lathonura  spinoaa,  schoedlek,  Biauclilop.  d.  Uuig.  v.  Berlin. 
Poait/iea rectitvMtri«F,  grubek  and  wkis.^ia.vn.  Ueber  einlge  neue  od.  unvollk.  ge- 

kannte  Dapli. 
Lathonura  rectlrostr in,    birge.  Notes  on  Ciadocera.    hkrrick,  Notes  on  Minnesota 

Ciadocera. 

The  only  species  of  the  genus  is  distributed  probably  over  the 
entire  northern  temperate  zone.  It  has  been  found  in  America  at 
Cambridge,  Mass.,  and  in  the  vicinity  of  Minneapolis,  at  both  of 
which  places  it  is  very  rare. 

The  form  is  a  rather  quadrangular  ova!,  the  head  being  strongly 
arched  to  the  beak  which  is  much  farther  posterior  than  in  Macro- 
thrix, in  this  respect  resembling  the  Daphnidae;  the  eye  occupies 
the  center  of  the  lower  part  of  the  head  raartfin,  and  is  of  moderate 
size;  the  pigment  fieck  is  near  the  base  of  the  antennules  and  well 
removed  from  the  eye;  the  antenna}  are  straight  and  long,  with  a 
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sensory  bristle  near  the  base  in  front  and  two  bristles  a  third  from 
the  end;  the  second  antennae  are  furnished  with  a  powerful  basal 
joint,  while  each  of  the  main  subdivisions  of  the  rami  has  its  bristle, 
which  are  nearly  equal;  two  of  the  terminal  setae  are  toothed  for 
the  basal  half  and  pectinate  distally,  but  the  others  are  feathered 
throughout;  the  four-jointed  ramus  has  a  spine  on  the  second  joint 
and  a  longer  one  at  the  end,  and  all  the  joints  of  both  rami  are  orna- 
mented with  triple  series  of  spines;  the  maxillae  are  three-spined  at 
the  end  and  are  in  almost  constant  motion;  the  first  pairs  of  feet 
have  curious  comb-like  bunches  on  some  of  the  setae;  the  abdomen 
is  very  short  and  terminates  in  inconspicuous  teeth,  the  posterior 
part  of  the  abdomen  being  ornamented  with  teeth  flattened  longi- 
tudinally so  as  to  look  like  spines  from  the  side;  the  last  foot  is 
simple  but  bears  a  large  appendage;  the  posterior  third  of  the  shell 
is  fringed  by  extremely  minute  spines,  but  anteriorly  by  lanceolate 
stiff  spines  flattened  longitudinally  like  the  spines  of  the  abdomen; 
the  caudal  setae  are  seated  on  a  high  prominence  of  the  abdomen, 
and  are  fringed  along  their  whole  length,  not  merely  at  the  end. 
The  female  is  1  mm.  long,  the  male  0.5 — 0.6  mm.,  in  which  sex  the 
antennules  have  more  numerous  lateral  bristles,  the  first  foot  has 
a  claw  and  the  back  is  less  elevated.  The  semen  bodies  are  irre- 
gularly round  with  small  nuclei. 

Ill,    Genus  Streblooerous,  Sars. 

In  form  like  Macrothrix  laticornis,  head  terminating  in  a  long 
rostrum  bearing  the  long,  twisted  antennules.  Antennules  very 
large,  curved  backward  and  outward.  Head  not  separated  by  a 
destinct  depression  from  the  body,  very  high,  slightly  arched  above, 
abrubtly  curved  below  with  spines  upon  the  margins.  The  anten- 
nae are  large;  four-jointed  ramus  much  the  longer,  with  four  setae. 
Labrum  with  a  large  process.  Post-abdomen  as  in  Macrothrix  lati- 
cornis. Eye  near  the  beak  ;  pigment  fleck  small,  below  it  at  the 
base  of  the  antennules.  Length  .33  mm.  S.  minutus  is  the  only 
species. 

Our  Macrothrix  pauper  seems  a  near  approach  to  this  genus; 
both  have  a  strong  spine  or  claw  on  the  first  foot  which  projects 
beyond  the  shell,  but  there  are  many  differences.  M.  pauper  is 
1  mm.  long. 


STATE  GEOLOGIST.  73 

IV.    Genus  Drepanothrix,  Sars. 

The  head  not  separated  from  the  valves  by  a  depression;  forniees 
moderate;  rostrum  rather  acute,  distant  from  the  anterior  edge  of 
the  valves.  The  form  is  subrotund;  reticulate,  with  the  margins  of 
shell  fringed  below  b>  long  movable  spines;  pigment  fleck  present; 
swimming  antennae  with  three  ciliated  setae  on  the  4-jointed  ra- 
mus, the  S-jointed  ramus  with  its  basal  joint  armed  with  an  un- 
jointed,  strong,  spinous  seta  and  four  ciliated  setae  on  the  remain- 
ing joints.  The  post-abdomen  is  broad.  The  male  has  longer  an- 
tennae and  a  hook  on  the  first  foot. 

Sp.  1.    Drepanothrix  dentata,  Euren. 

(Plate  C.    Fig.  14.) 

AcantholeberU  dentatn,  kuren. 
Drepanothrix  seiigtra,  sabs. 
Drepanothrix  hamata,  sabs. 

This  animal  is  only  0.5  mm.  in  length.  The  antennules  are 
laterally  curved  in  the  middle  and  ornamented  with  notches  on  the 
margins;  the  pigment  fleck  is  quadrate  and  rather  large;  the  post- 
abdomen  is  truncate  at  the  end.  convex  behind  and  ornamented 
with  a  series  of  small  spines.    Only  found  in  Scandinavia  as  yet. 

V.   Genus  Acantholeberis,  Lilljeborg. 

Head  separated  by  a  depression  from  the  body,  with  forniees 
above  the  base  of  the  swimming  antennae;  rostrum  erect,  rather 
acute;  shell  oblong,  truncate  behind,  ciliate  below  with  long  setae; 
macula  present;  antennules  rather  long,  movable,  sensory  setae 
terminal,  bifid  at  the  apex. 

The  tri-articulate  ramus  has  a  long  spiny  seta  on  the  basal  joint; 
feet  six  pairs;  no  abdominal  process;  post-abdomen  wide,  large;  in- 
testine without  caeca. 

Sp.  1.    A  caiitlioleberis  curvirostris,  Mueller. 

Dnphnia  curvirostrlts,  o.  f.  mubllrb. 
Acanthocerciu*  rigidua,  schokdlkr.  likvix. 
Acantholeberis  ctirvirostrU,  lill.ikboko,  p.  k.  muellrb. 

This  species  of  a  geuus  approximating  the  Lynceids  has  not  yet 
been  fjund  in  America  but  is  to  be  expected. 

The  abdomen  is  rounded  toward  the  end  and  spiny  posteriorly: 
the  terminal  claws  are  furnished  with  two  strong  teeth  at  the  base. 


WELFTH  ANNUAL  EEPORT. 

[)f  fringing  bristles.     Tbe  length,  according  to 
This  is  a  rare  form  in  Europe, 

I.    Gescs  Ofrtoxus,  Sara. 

s  constituting  this  genus  seems  to  have  been 
■e  Sara.  At  the  time  my  previous  paper  on 
ihed,  Sars' description  seemed  not  to  apply  to 
:odaphnia.  Since  then  several  stages  iu  the 
linia  have  been  encountered,  which  so  far  agree 
Ofryoxus  gracilis  that  it  is  doubted  if  the  two 


Genus  Lyncodaphnia,  Herrick. 
B.  Fis9.  ]2,  1 J;  Plate  bi,  Fiu-'.  I.  3.) 
omewhat  rectangular  as  seen   from   the  side, 
ight  of  shell  a  little  posterior  to  the  heart: 
1  depression  from   the  body,  truncate  below; 
lules  much  m  in  Macrothrix;  4-joiuted  ramii-' 
lateral  selic;    eye  small,  pigment  Heck  present; 
)luted.  expanded  posteriorly,  with  aoteriorbut 
)eniijg  near  the  "  heel  "  of  the  post-abdomen : 
triangular;  terminal  claws  long,  rather  straight, 
pines  at  the  base, 
which  this  genus  was   founded'    occurs    in 
>er  in  the  larger  lakes  of  Minnesota. 
as  was   suggested,  a  curious  transition  form 
iu  with  the  Lynceidse, 

the  genus  shows  that,  in  some  respects,  it  is 
)  both  groups  than  before  suspected.  The  habit 
le  water  reuiiruls  us  of  Sitnocephalus,  a  re- 
occasional  spot  of  pink  or  blue  color  high  tens. 
lot  only  has  the  disc-like  last  foot  colored  but 
iia'  are  banded  with  purple  as  in  Simocepha- 
md  S.  aniericanus,  Dirge.  The  intestine  has 
is  not  the  case  in  lyuceids  nor,  indeed,  in 
e. 

imiis  of  the  anteninu  approaches  Lynceidie  in 

ral  seta,  but  the  other  ramus  is  as  in  Macm- 

The  convolution   of  the   intestine,  the  forn:  of  the  post- 

len  and  the  situation  of  the  anus,  are  all  of  a  strictly  lyaceid 

•■'-■'-■wlaCladocera.p  21J. 
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type;  moreover  the  flattened  appendage  of  the  last  foot  is  like  that 
of  Eurycercus. 

Even  in  the  form  of  the  shell  there  is  a  combination  of  charac- 
ters; the  anterior  part  of  the  shell  has  the  form  peculiar  to  Lynco- 
daphnidae;  but  posteriorly  it  again  expands  and  becomes  truncate  be- 
hind; the  form  in  the  adult  is  not  unlike  that  of  some  Lynceidae, 
but  the  young  has  a  long  spine  posteriorly  exactly  like  the  spine 
of  Daphnia.  The  latter  fact  is  very  instructive,  for  it  indicates  that 
the  theory  proposed  (Am.  Naturalist,  1882,  p.  815)  to  explain  the 
origin  of  this  appendage  is  probably  the  correct  one.  Professor 
Leuckart  suggested  that  this  spine  was  a  balancing  rod  intended 
to  keep  the  proper  equipoise  over  the  center  of  gravity;  but  it  is 
diflBcult  to  see  why  these  long-bodied  forms,  in  which  the  greater 
part  of  the  weight  lies  '^abaft"  of  the  pivotal  point — the  base  of  the 
antennae — should  be  thus  provided  while  the  shorter  forms  are  not. 
We  conceive  that  it  is  an  apparatus  for  effectiug  the  moult  of  the 
inner  lining  of  the  brood  cavity  of  long-bodied  and  tender-shelled 
animals  such  as  Daphnia  and  the  present  genus.  The  great  develop- 
ment of  the  head  i|i  the  crested  Daphnidse  may  undoubtedly  be  ex- 
plained upon  Prof.  Leuckart's  theory. 

Sp.  1.    Lyiicodaphnia  inacrotliroicleSy  Herrick. 

(Perhaps  =^  Ofryoxua  gracili?,  Sars. j 
yofes  tm  Cladocera  of  Minn. ,  p.  247. 

Sub-rectangular,  greatly  elongated,  truncate  behind,  with  a 
slight  spine  above;  head  and  eye  small,  fornix  moderate,  beak 
truncate;  antennules  rather  long,  slightly  curved,  tapering  a  little 
toward  the  end,  whence  spring  three  lanceolate  spines  and  several 
sensory  filaments,  five  stout  spines  behind,  above  the  middle,  and 
several  more  slender  ones;  swimming  antennae  very  long,  terminal 
setae  smooth  to  the  joint;  labrum  as  in  Daphnia;  mandible  attached 
behind  a  salient  angle  of  the  front  margin  of  the  shell;  no  ab- 
dominal processes;  post- abdomen  broad  above,  triangular;  terminal 
claws  pectinate,  furnished  with  one  very  large  toothed  accessory 
spine  and  a  smaller  one;  the  firstfoot  has  a  book  ;  the  last  foot 
consists  of  a  large  oval  plate  which  bears  posteriorly  the  ordinary 
branchial  coil,  here  shaped  like  a  thumb  and  forefinger.  The  young 
is  of  a  different  shape  and  bears  a  long  spine.   The  male  is  unknown. 


11 


igher  than  long;  head  small,  terminating  anteriorly  in 

right  angle;  posterior  part  of  the  shell  margins  covered 
nehing,  thorny  spines;  anteunules  cylindrical;  antennae 
ur-jointed  rami  with  no  lateral  seta?;  post-abdomen  large, 
rminal  claws  with  two  spines  at  the  base;  anas  in  the 
f  the  posterior  margin,  vvhich  is  very  heavily  armed  with 

hairy  abdominal  process  is  present  according  to  Kurz. 
are  no  anterior  ca3ca  (my  statement  that  P.   E.  Mueller 

such  c<\?ca  was  an  error;  see  Notes  on  Cladocera  of  Minn., 


rp 


i    r 
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Sp.  2.    Ilyocryptus  spinifer,  Herrick. 
(Plate  C.    Figs,  18—19.) 

Usually  longer  than  high;  head  rounded,  almost  exactly  like  L 
sordidus,  but  the  form  of  the  post-abdomen  differs  a  little  in  the 
higher  situation  of  the  anus  and  the  great  elongation  of  four  or 
five  of  the  lower  spines  of  the  posterior  margins;  the  margins  of 
the  shell  are  beset  with  pectinate  setae  which  do  not  branch.  The 
nearest  approach  to  branching  setae  yet  seen  are  figured  on  plate  C, 
fig.  18  a;  this  consists  in  the  outgrowth  of  a  spine  from  near  the 
base,  and  such  setae  are  found  only  on  part  of  the  posterior  margin. 

It  seems  that  our  form  is  rather  close  to  T.  sordidus  though 
clearly  distinct. 

This  species  occurs  in  many  of  our  lakes,  and  is  found  most  fre- 
quent in  late  summer. 

Sp.  3.    Ilyocryptus  acutifroDSy  Sara. 

This  species  is  only  mentioned  in  the  appendix  to  the  paper  of 
Sars  on  the  Cladocera  from  the  vicinity  of  Christiania.  The  follow- 
ing is  a  condensation  of  the  description. 

Head  large,  acute  in  front.  Shell  truncate  behind,  with  shorter 
setae  behind  than  below.  Antennules  shorter  and  thicker  than  in 
I.  sordidus.  Antennae  long  and  robust.  Abdomen  with  a  short, 
obtuse  process.  Post-abdomen  shorter  than  in  I.  sordidus,  posterior 
margin  continuous,  anus  terminal;  caudal  claws  straight,  very  long, 
with  two  minute  basal  spines.  Figment  fleck  almost  touching  the 
eye.    Length  less  than  in  I.  sordidus. 

This  species  seems  in  some  respects  more  like  a  true  lyncodaph- 
nid  than  either  oi  the  other  species.  It  is  doubtful  if  it  belongs 
here. 

FAMILY  LYNCEID;E. 


OKKBRA. 


1.  Eoryoercus 

2.  Acroperus 

3.  Camptocercus . 

4.  AlonopsU 

5.  Leydigia 

6.  Graptoleberis.. 

7.  CrepldOMrcQS  . 

8.  Alcoa 

9.  Alonella 

10.  Fleuroxus 

IL  HarporliyDchas 

8.  Ohjdonis 

13.  ADchistropus . . . 

14.  MODOspllas 

Totals 


Number 

of 

known 

species. 

Europ- 
ean. 

Also  in 
America 

In 

America 

only. 

Total 
Amer- 
ican. 

1 

1 

2 

1 
1 

1 

2 

1 

G 

6 

1 

1 

o 

3 

2 

1 

1 

2 

9 

2 

o 

2 

2 
1 

2 

1 

i  "*' 

7 

1 
1 

21 

14 

6 

13 

5 

5 

2 

2 

14 
1 

8 

6(?) 
1 

1 

6 

7 

8(?) 
1 

3 

3 

K?) 

1 

1 

1 

1 

68 

50 

20 

16 

37 

Out  of  the  fourteen  genera,  two  (or  perhaps  only  one)  are  not 
3'et  known  from  America,  while  one  is  restricted  to  it.  The  Amer- 
ican species,  45  per  cent  of  which  are  new,  aggregate  72  per  cent 
of  the  European.  54  per  cent  of  all  the  known  species  are  Amer- 
ican, and  most  of  these  have  been  found  within  a  range  of  ten  miles 
of  Minneapolis.  It  is  probable  that  the  number  of  species  peculiar 
to  America  is  too  high  proportionately  rather  than  the  reverse,  and 
the  comparatively  high  per  cent  of  new  species  is  due  to  an  actual 
larger  fauna  in  the  Xew  World,  while  many  Old  World  species 
remain  to  be  identified.  A  few  of  the  European  species  are  very 
likely  synonyms,  permitting  farther  reduction. 

This  family,  which  is  numerically  the  largest  among  the  Clado- 
cera,  is,  in  the  main,  well  limited,  though  there  are  transitions  to- 
ward the  Lyncodaphnidse,  which  are  quite  direct.  The  genera 
Lyucodaphnia,  Ofryoxus  and  Ilyocryptus  lead  toward  the  Lynceida? 
unmistakably.  Most  of  the  members  of  this  family  are  small,  com- 
paratively few  exceeding  one  millimeter  in  length.  The  head  is 
covered  with  an  arched  shield,  which  frequently  passes  with  no  in- 
dentation into  the  shell  of  the  body.  This  head-covering  generally 
extends  forward  and  downward  to  form  more  or  less  of  a  sharp 
angle  in  front,  while  in  several  generait  is  simply  rounded  in  front. 
It,  in  either  case,  arches  over  the  more  fleshy  lower  side  of  the  head 
from  which  hang  the  two  short  antennules  and  the  labrum,  while 
the  strong  two-branched  antennae  spring  from  well  up  under  its 
posterior  expansion.  The  rounded  sides  of  this  shield,  which  pro- 
tect the  insertion  of  the  antennae,  are  called  the  fornices.  Above 
the  insertion  of  antennules  is  a  dark  fleck  lying  near  or  on  the 
lower  angle  of  the  brain;  this  is  the  larval  or  nauplius  eye,  which 
is  the  first  to  appear  in  all  these  small  Crustacea.  This  macula 
nigra  is  not  infrequently  as  large  as  the  eye  itself,  *  or  even  larger, 
and  in  one  genus  it  is  the  only  visual  organ.  "  The  antennules 
are  small  and  bear  on  the  end  several  sensory  filaments  as  well  as 
a  lateral  flagellum.  The  antennules  of  the  male  differ  very  little 
from  those  of  the  female.  The  labrum  is  furnished  with  a  process, 
which  is  triangular  or  semicircular  and  is  usually  larger  than  the 
terminal  portion.  The  mandibles  are  as  in  Daphnidae  but  usually 
shorter.  Maxillae  are  often  conspicuous,  but  the  first  pair  of  feet 
serve,  by  a  slight  alteration  at  the  base,  the  same  purpose.  There 
is  rarely  an  indication  of  the  sixth  pair  of  feet,  and  the  antennae 
have  both  rami  three-jointed.    The  terminal  part  of  the  body,  or 

*  The  name  "Lynceus"'  Is  derived  from  that  of  the  sou  of  Aphareus  who  was  famous 
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post-abdomen,  is  usually  enlarged,  and  the  anal  opening  is  near  its 
base;  the  armature  is  usually  considerable.  The  form  of  the  post- 
abdomen  is  one  of  the  best  criteria  for  distinguishing  genera  and 
species — a  process  often  attended  with  much  difficully. 

The  shell  is  of  various  forms,  frequently  beautifully  sculptured. 
The  number  of  eggs  produced  at  one  time  is  limited,  and  the  winter 
eggs  are  very  often  laid  in  the  brood-cavity  with  no  preparation  of 
the  shell  previous  to  it,  in  other  words,  the  ephippium  may  be  ab- 
sent. On  the  other  hand,  sometimes  the  siiell  is  considerably  modi- 
fied, and  generally  there  is  a  deposit  of  dark  pigment  in  the  upper 
part  of  the  shell.  The  males  are  very  rare  and  until  recently  few 
were  known.  The  diligence  of  Kurz  has  added  a  great  many,  and 
we  now  have  a  fair  idea  of  the  sexual  variations.  These  consist 
usually  in  a  narrower  body  and  shorter  beak,  in  a  strong  hook  of 
chitin  on  the  first  foot  and  certain  modifications  of  the  post-abdo- 
men. The  hook  mentioned  is  simply  an  enlargement  of  one  of  the 
terminal  bristles  of  the  foot,  and  serves  to  fasten  the  animal  to  the 
shell  of  the  female.  In  one  American  species  of  Pleuroxus  we  find 
an  approach  to  this  structure  in  the  female — an  interesting  example 
of  inheritance  of  sexual  peculiarities  across  the  sexes.  The  altera- 
tions in  the  form  of  the  post-abdomen  consist  in  a  narrowing  or 
excavation  of  that  organ  to  permit  its  introduction  into  the  brood- 
cavity,  and  in  some  forms  (Chydorus)  this  change  can  only  be 
understood  by  observing  the  form  of  the  shell  of  the  female  about 
to  produce  winter  eggs.  In  general,  as  in  other  Cladocera,  males 
are  found  only  at  the  period  when  the  females  are  sexually  perfect. 
The  ordinary  method  of  reproduction  is  by  virgin-bearing  or  par- 
thenogenesis. In  some  cases  it  would  seem  from  Weismann^s  ob- 
servations that  the  sexual  method  occurs  only  incidentally.  The 
orifice  of  the  male  organs  is  between,  or  anterior  to,  the  terminal 
claws  of  the  post-abdomen  (Eurycercus  alone  excepted).  The  males 
are  usually  but  not  always  smaller.  Plate  E  gives  views  of  typical 
Lynceidse  Fig.  1  is  particularly  instructive,  for  in  it  the  details 
which  can  be  usually  made  out  in  the  living  object  are  represented. 
The  following  points  may  be  especially  noticed.  The  large  size  of 
the  pigment  fleck,  the  large  antennules  (A^),  the  keel  of  the  labrum 
(Lb.),  the  peculiar  modification  of  the  first  pair  of  feet  to  assist  the 
maxillae  (not  shown)  which  are  exceedingly  small,  the  largely  de- 
Teloped  anal  gland  (A.  g.),  the  form  and  muscular  mechanism  of 
the  abdomen,  which,  however,  is  better  illustrated  by  fig.  10  of  the 
same  plate.  Fig.  1  contains  an  embryo  seen  from  the  side  with  the 
partially  developed  limb.    Fig.  3  shows  the  appearance  of  a  differ- 


ent  embryo  from  below  and  in  an  earlier  stage.  Fig.  2  illustrates 
the  relation  of  the  brain  to  the  eye  and  the  very  small  optic  gang- 
lion. Fig.  9  of  plate  G  gives  details  of  the  feet  in  another  species, 
and  the  modifications  seen  in  the  male  of  the  same  species  are  suffi- 
ciently shown  in  fig.  1  of  the  same  plate,  which  also  well  illustrates 
the  various  sculpture  of  the  shell  displayed  by  this  group.  Figures 
4  and  9  of  plate  F  show  curious  modifications  of  the  post-abdomen 
of  the  male,  and  fig.  7  exhibits  the  structural  peculiarity  of  oexually 
perfect  females  which  is  correlated  with  it  or,  perhaps  we  may  say. 
occasions  it. 

SUB-FAMILY  1.— EURYCERCINiE. 

A  single  species  constitutes  the  sub-family,  and  it  will  be  necess- 
ary to  point  out  only  those  points  which  are  distinctive. 

The  Eurycereinae  diSer  from  the  true  Lynceidae  and  approach  the 
Lyncodaphnidae  in  having  the  digestive  tract  not  coiled,  with  twc 
caeca  in  front  and  the  anus  at  the  end  of  the  post-abdomen.  Man} 
eggs  are  produced  at  once.  The  male  opening  is  at  the  base  of  the 
abdomen,  as  in  Sididae.  The  general  habitus  is,  however,  lynceid 
The  males  appear  in  autumn  or  when,  by  the  gradual  drying  up  o\ 
the  water  or  other  causes,  the  continued  existence  of  the  animals  is 
threatened. 

.  I,    Genus  Eurycebcus,  Baird. 
Characters  of  the  sub-family. 

Eiirycercus  lamellatiis,  0.  F.  Mueller. 
(Plate  H,     Figs.  5-6.) 

L}/nC€U8  lamellahU,  MQELLER.  HOWARDS,  KOCH,  ZADDACH.  LIEVIN,  LEYDIO.   ZRKKBU 
Eurycercus  laincUatus,  BAIRD,  LILL.IKBORO,  SCHOKDLER,  P.  K.  MUELLER,  KURZ,  BIRGB 

HERRICK. 
Eurycercus  laticiuulatu^,  FISCHER,  SCHOEDLER. 

A  gigai»tic  lynceid,  reaching  the  dimension  of  3  mm.  The  figur 
of  the  male  given  will  sufficiently  illustrate  the  general  form.  Th( 
abdomen  is  broad  and  armed  behind  with  a  dense  row  of  saw-teeth 
The  eye  is  larger  than  the  rather  small  pigment  fleck,  and  the  in 
testiue  is  bent  upon  itself  but  not  coiled.  The  last  foot  is  found  ii 
few  other  Lynceidae.     Acroperus  has  the  same,  and  Pleuroxus  uni 


STATE  GBOLOGIST.  81 


SUB-FAMILY  II.~LYNCEIN^. 

Intestine  coiled;  anus  near  the  end  of  the  post-abdomen;  open- 
ing of  yas  deferens  nearly  terminal.  There  are  no  anterior  caeca 
bat  usually  a  single  anal  diverticle  of  the  intestine.  Rarely  or  never 
more  than  two  embryos  produced  at  once. 

Series  A. 

Head  or  dorsal  line  keeled  or  ridged ;  abdomen  long ;  shell  marked  with  diagonal 
•trie.  This  section  is  proposed  for  the  old  genera  Gamptocereus,  Acroperus  and  Alo- 
aopsis,  which  seem  to  form  a  natural  group  though  passing  directly  into  Al  ma. 

u. — Genus  Camptoobrous  {>Camptocercu8^  Baird). 

This  easily  recognizable  genus  contains  two  groups,  each  with 
seTeral  nominal  species,  which  are  distinguished  mainly  by  the 
width  of  the  post-abdomen.  In  both  the  shell  is  elongated,  more 
or  less  quadrangular,  longitudinally  striate,  armed  behind  with  one 
to  four  minute  teeth.  The  head  and  back  are  keeled  and  the  former 
strongly  arched.  The  antennules  rarely  extend  beyond  the  beak 
and  are  commonly  curved  laterally.  The  eye  is  proportionately 
small.  The  post-abdomen  is  long  and  furnished  with  a  lateral  row 
of  scales.  The  terminal  claws  have  a  ningle  basal  spine  and  are 
serrate.  There  is  an  ephippium,  and  the  male  opening  is  in  front 
of  the  terminal  claws. 

Sub-qenus  1. — Acroperus,  Baird. 

Post-abdomen  broad,  margins  parallel;  anal  teeth  very  minute 
lateral  scales  large  and  usurping  their  place.  Antennas  with  eight 
setae  (^.    Three  species  are  described,  one  of  which  is  very  abund- 
ant in  Minnesota. 

Sp.  1  •    Acroperus  leucocephalus,  Koch. 

(Plate  E,  Fig.  5.    Plate  I,  Fig,  9.) 

Xirneeiu  l§uMeephalua,  KOCH,  fischer. 

Aarop€ruB harpm^  BAIRD. 

AenperuMteueoeephaluM,  8CH0EDI.ER,  P.  R.  MUELLER,  KURZ. 

Aert^perugap.,  HERRICK. 

Aenpenu  wbriaius,  JVKniRj  M.  EDWARns,  libvin,  lilljeboro,  letdto,  etc.,  seems 

to  belong  here,  but  I  am  able  to  add  nothlcR  to  the  eluci- 

datioQ  of  the  puzzle. 

Body  rounded  above,  angled  behind;  head  moderately  arched  and 
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two  teeth.  The  antennae  are  long  and  when  reflexed  the  setae 
reach  nearly  to  the  posterior  margin  of  the  shell.  The  posterior 
angle  is  not  always  as  prominent  as  shown  in  fig.  5. 

Sp  ^.    Acroperus  aDg^ustatus,  Sars. 
(Plate  I.   Fijf.  10.) 

Acroperus  angusUUnSt  P.  B.  MUELLEK,  KURZ. 

This  species  is  distinguished  from  the  former  by  the  head,  which 
is  higher  and  very  strongly  arched.  The  dorsal  contour  is  nearly 
straight.  The  antennae  are  shorter.  The  form  of  the  post-abdomen 
of  the  male  is  less  different  from  that  of  the  female  than  iu  the 
above.     The  length  of  both  species  is  about  0.7  mm. 

The  American  form  figured  in  fig.  5  of  plate  E  differs  from  both 
the  above  slightly.  The  head  is  carinated  and  iucurved  almost  as 
ill  C.  angustatus;  the  antennae  fall  a  little  short  of  reaching  the 
posterior  margin  of  the  too  low  and  oblong  shell;  there  is  an  ob- 
vious depression  between  the  head  and  body.  However,  in  the  main 
there  is  close  agreement  with  C.  leucocephalus,  to  which  it  has  been 
previously  referred.  There  is  always  a  rudiment  of  an  additional 
pair  of  feet. 

A.  cavirostris.  P.  E.  Mueller,  is  not  known  in  the  female  sex. 
The  male  has  a  twisted  caudal  claw. 

Sub-genus  2. — Camptocercus,  Baird. 

Although  the  general  form  is  similar  to  the  last  section,  the  body 
is  usually  longer;  the  post-abdomeu  narrows  toward  the  end;  the 
anal  teeth  ex<^eed  the  lateral  row;  the  antenuae  have  usually  but 
seven  setae  (jtttt)- 

The  species  enumerated  are  so  closely  related  as  almost  to  baffle 
definition. 

Key  to  the  Sub-genus  Camptocercus  (verus). 
Beak  pointed. 

(a)  Head  depressed. 

I.    Pigment  fleck  larger  than  tlie  eye. 

1.  C.  6iacr)a/i»s.  SCIIOEDLER. 

II.    Pljjnient  fleck  smaller  ihau  tlie  eye. 

2.  C.  macruriu,  O.  F.  MUKLLER. 

(b)  Head  dliected  forward. 

3.  C  rectirostris,  SCHOEDLER. 

Beak  truncate  below. 

4.  C.  lalirostris,  KUHZ. 
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Besk  clefb  below  or  with  a  forward  projection. 

(a)  Antennules  shorter  than  the  beak. 

5.    C.  Umeborgii,  8CH0KDLBB. 

(b)  AnteDDoles  longer  than  the  beak. 

6.    C.  rofundtw,  HSHRIOK. 

Sp.  1.    Camptocercus  biserratus,  Scboedler. 

(Plate  I.   Fig.  4.) 

Is  very  nearly  related  to  the  next,  from  which  it  is  distingaishec 
•chiefly  by  the  fact  that  the  pigment  fleck  is  larger  than  the  eye 
Scboedler  overlooked  the  fact  that  in  C.  macrurus  there  is  a  latera^ 
line  of  scales  on  the  abdomen,  and  relied  upon  that  character  t< 
distinguish  this  form.  (Scboedler  says  that  the  pigment  fleck  in  C 
macrurus  is  smaller  than  the  eye,  P.  E.  Mueller  says  they  are  nearl} 
equal,  while  in  our  specimens  they  are  much  smaller  or  nearl] 
equal.)  If  much  variability  is  found,  Schoedler^s  species  seems  to  res' 
on  a  slender  basis.  The  basal  spine  of  the  claw,  however,  seems  t( 
be  peculiar  in  sitting  on  a  distinct  prominence. 

Sp.  2.    Camptocercus  macrurus,  Mueller. 

(Plate  E.    Fig.  10.) 

l^nemt  macruru$,  LILLJRBORG,  SCHOBDLBB,  P.  B.  MUBLLBB,  KUaz.  BIBOB,  HBRBICB 

This  universally  distributed  species  occurs  in  our  larger  bodiei 
of  water  and  is  not  rare,  though  hardly  abundant. 

The  body  is  long  and  nearly  rectangular;  the  head  stronglj 
arched  and  keeled.  The  keel  of  the  head  is  extended  down  th( 
whole  dorsal  line.  The  dorsal  line  is  moderately  curved,  while  th< 
shell  is  but  slightly  excavated  below.  The  head  extends  into  t 
blunt  beak  looking  downward;  the  direction  of  the  head  is  some- 
what variable  (from  vertical  to  an  angle  of  about  30°).  The  eye  is 
much  larger  than  the  pigment  fleck;  the  antennules  are  shortei 
than  the  beak,  and  have  one  elongated  terminal  seta.  The  post 
abdomen  is  very  long  and  has  numerous  anal  teeth  as  well  as  { 
lateral  row  of  scales.  The  basal  spine  of  the  claws  is  large  and  ser 
rate,  the  claw  itself  being  nearly  straight  and  armed  with  an  in- 
creasing  series  of  spines  to  beyond  the  middle.  The  lateral  scales 
of  the  post-abdomen  are  inconspicuous.  The  shell  gland  is  long 
The  antennules  reach  to  almost  the  end  of  the  beak,  are  curved  anc 
bear  a  lateral  flagellum.  The  flrst  foot  of  the  female  has  a  sort  o 
hook  (branchial  sac?).  The  Ubrum  is  armed  with  teeth  on  th( 
posterior  face  of  the  triangular  process.    The  intestine  is  verj 

A 1 _l ^A.     A.  _-_?  -    _        -    _  •!        T  mi  1    _  •  Pit  1 
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feebly  spined  for  three-fourths  their  length,  and  armed  with  from 
one  to  four  teeth  at  the  angle.    Length  0.8  mm.  to  1.0  mm. 

Sp.  3.    Camptocercus  rectirostris,  Schoedler. 

(Plate  I.    Figs.  1—3.) 

Oamptoeercua  rectirostris,  80H0BDLBB,  P.  E.  MITELLBB,  KUBZ. 

Distinguished  from  the  above,  which  it  closely  resembles,  by  the 
form  of  the  head,  which  is  less  rounded  and  directed  anteriorly.  It 
hardly  exceeds  half  the  hight  of  the  body.  The  beak  is  sharp.  I 
am  not  sure  that  Weismann's  figures  (1.  c,  plate  XI,  figures  13  and 
14)  really  belong  to  this  species,  for  the  drawing  of  the  post-abdo- 
mea  does  not  agree  with  that  of  P.  E.  Mueller  fully.  Outline  copies^ 
of  the  former  are  given  in  plate  I,  figs.  1  and  2.  The  male  has  a 
hook  upon  the  first  foot.    Not  yet  recognized  in  America. 

Sp.  4.    Camptocercus  latirostris,  Eurz. 
(Platel.  Figs.  5-6.) 

C  liUjeborgii,  P.  K.  MDELLEB  (?). 

Closely  allied  to  the  next,  but  distinguished  by  the  position  of 
the  head,  which  is  a  little  less  depressed,  and,  especially,  by  the 
truncate  beak.  The  dorsal  margin  is  convex  and  crested;  the  lower 
outline  is  also  convex.  The  claws  are  toothed  more  as  in  C.  macru- 
rus  than  the  following.  The  basal  spine  springs  from  the  claw 
itself  and  not  from  the  post-abdomen  as  in  the  next.  Length  0.1^ 
mm.  to  1.0  mm. 

Sp.  5.    Camptocercus  lilljeborgii,  Schoedler. 

(Plate  I.    Figs.  7— 8.) 

Head  depressed,  rounded  in  front:  beak  divided  at  the  end  by  the 
extension  of  the  fornices.  The  terminal  claws  are  pectinate  for 
their  entire  length,  and  the  basal  spine  is  seated  on  the  end  of  the 
post-abdomen.  This  species,  in  the  main,  closely  resembles  C. 
macrurus. 

Sp.  6.    Camptocercus  rotundus,  Herrick. 

The  second  of  the  two  species  found  in  America  is  this  shorty 
strongly  carinated  form,  which  is  known  from  a  single  gathering. 
It  diSers  from  all  the  above  species,  with  which  it  agrees  pretty 
well  in  shape,  by  its  more  compact  form;  high  dorsal  keel  (which 
extends  the  entire  length  of  the  body);  the  long  antennules,  which 
extend  far  below  the  beak;  and  the  somewhat  pointed  beak.    The 
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head  is  much  as  in  the  last,  but  it  is  not  certain  that  the  beak  is 
cleft,  although  it  has  a  peculiar  form  (not  indicated  in  the  figure) 
near  the  end.  The  length  is  0.7  mm.  The  terminal  setae  of  the 
antennules  are  very  unequal;  but  in  most  points,  as  in  the  armature 
of  the  post-abdomen  y  the  details  resemble  C.  macrurus. 

ni. — Genus  Alonopsis,  Sars. 

This  curious  genus  includes  three  species  of  small  lynceids, 
which  exhibit  a  combination  of  characters.  The  form  of  the  beak 
and  head  is  like  that  of  Pleuroxus,  which  the  form  and  sculpture  of 
the  shell  otherwise  resembles.  The  back  is  extended  more  or  less 
in  a  knife-like  ridge  above,  thus  resembling  Acroperus,  a  resemblance 
hightened  by  the  excavated  lower  margin.  The  form  of  the  post- 
abdomen  approaches  that  of  Acroperus,  but  in  that  genus  it  is  oi 
about  equal  width  throughout  and  in  this  it  rapidly  narrows.  The 
internal  organs  and  feet  are  of  the  typical  lynceid  form,  while  the 
antennae  are  as  in  Pleuroxus. 

The  type  of  the  genus,  A.  elongata,  is  apparently  much  closer  to 
Acroperus  than  the  two  species  which  have  been  identified  in 
America. 

Shell  sub-rectangular,  high,  produced  into  a  ridge  above;  lower 
margin  convex  anteriorly,  concave  behind;  beak  rather  long;  an- 
tennules slender;  antennae  with  eight  setae;  abdomen  long,  nar- 
rowed toward  end,  incised  at  the  extremity;  claw  rather  large,  with 
median  spines  and  a  basal  thorn;  third  foot  with  a  long  bristle. 
Male  smaller,  without  the  carina  above;  orifice  of  sexual  organs  in 
firont  of  the  claw,  which  is  removed  from  the  anterior  margin.  The 
young  are  more  elongate  and  (sometimes)  have  hexagonal  reticula- 
4ons  instead  of  the  usual  strong  diagonal  striae.    Motion  slow. 

Sp.  1.    Alonopsis  elongata,  Sars. 

Lifmemu  nuMenuruB,  LIBVIN. 
Lifmemu  maerunu,  ZBNKBB,  lbydiq. 
Moma  dcnffota,  BABS, 
AtnperuB  InUrmedititt  SGHOEDLER. 
Memoptia  dongaiat  P.  B.  MUKLLER. 

The  shell  is  wide,  the  upper  margin  forming  an  even  curvei 
manifestly  angled  behind;  ventral  margin  nearly  straight,  ciliated 
throoghout,  with  a  single  tooth  behind.  Fornices  large;  head  nar- 
row, not  carinate.  Post-abdomen  compressed,  truncate  at  the  end, 
armed  with  a  series  of  marginal  spines  and  of  lateral  scales;  caudal 
dawt  large,  with  a  single  spine  at  the  base  and  two  median  spines 
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This  form  I  have  never  seen,  and  it  seems  somewhat  doubtfal  that 
the  following  really  belong  with  it. 

Sp.  2.    Alouopsis  latissima,  Karz. 
(Plate  E,  Fig.  8.    Plate  G,  Figs,  1  and  9.) 

Body  ver>  high,  compressed,  with  a  high  dorsal  keel  or  ridge; 
the  upper  outline  strongly  and  evenly  arched,  terminating  be- 
hind in  no  angle;  lower  margin  almost  angled  at  the  anterior  thirds 
rounded  behind,  fringed  with  long  bristles  anteriorly,  with  short 
ones  posteriorly.  Head  very  narrow;  beak  extremely  long;  fornices 
small;  antennules  nearly  as  long  as  the  beak,  straight  and  narrow; 
pigment  fleck  smaller  than  the  eye.  The  abdomen  is  long,  some- 
what narrowed  toward  the  end,  where  it  is  deeply  cleft;  the  terminal 
claw  is  furnished  with  a  large  and  small  basal  spine,  while  there  is 
an  increasing  series  of  spines  extending  to  the  middle. 

The  elongated  spine  of  the  third  foot  is  pecHnate  and  reaches 
nearly  to  the  posterior  margin  of  the  shell.  The  shell  is  marked 
by  few  strong  striae  which  are  diagonal  except  auteriorly  where  are 
a  few  parallel  to  the  front  margin.  The  male  is  small  and  lacks 
the  crest  on  the  back,  while  the  lower  margin  is  straight;  the  an- 
tennae are  longer  than  the  beak  and  differ  somewhat  from  those  of 
the  female.  The  first  foot  has  a  claw.  The  post-abdomen  lacks 
the  anal  teeth.     Kurz  gives  the  size  as  0.5  mm. 

The  American  form  varies  between  0.45  mm.  and  0.55  mm.,  and 
seems  to  have  a  higher  dorsal  keel  and  longer  beak.  Kurz  speaks 
of  but  a  single  accessory  spine  on  the  terminal  claws;  there  is,  how- 
ever,  a  second  very  minute  spine  or  cluster  of  hairs  in  this  as  well 
as  the  following. 

Found  in  the  same  gathering  with  the  following  near  Minnea- 
polis (marshy  off-set  from  Bassett's  creek  near  Oak  Lake  Addition).* 

*MOTB  TO  ALONOPBis  LATIS8IMA.  (See  Fig.  1,  Plat^  G.)  Sinco  writing  the  above  the 
males  of  our  American  form  have  been  found  ;  they  are  shaped  as  the  females,  with  & 
high  dorsal  keel ;  the  post-abdomen  Is  rounded, with  transverse  series  of  small  bristles  ; 
the  claw  has  a  minute  median  spine,  and  the  porus  geniicUis  is  anterior  and  elevated. 

Sp.  3.    Alonopsis  media,  hirge, 
(Plate  E.    Fig.  9.) 

I  give  Birge's  description  verbatim: 

''Rostrum  prolonged,  and  shell  sharp,  somewhat  qaadrangalar  in 
shape,  marked  by  striae.  The  dorsal  margin  is  convex,  the  hinder 
margin  nearly  straight.  Its  lower  angle  is  rounded  and  without 
teeth.    The  lower  margin  is  concave  and  has  long  plumose  setss.. 


8TATB  GEOLOGIST.  81 

The  front  margin  is  strongly  convex.  The  post-abdomen  is  long 
and  slender,  resembling  that  of  Gamptocercus,  and  is  notched  at 
the  distal  extremity;  it  has  two  rows  of  fine  teeth  and  some  fine 
scales  above  them.  The  terminal  claws  are  long,  slender,  with  a 
basal  spine,  a  spine  in  the  middle,  and  are  serrated.  The  antennules 
are  long  and  slender,  but  do  not  reach  to  the  end  of  the  rostrum. 
They  have  each  a  fla^ellum  and  sense  hairs.  The  antennae  are 
small  and  have  eight  (au)  setae  and  two  (w")  spines.  The  labrura 
resembles  that  of  A.leucocephalu3,but  is  slightly  prolonged  at  the 
apex.  The  intestine,  caecum  and  color  resemble  those  of  Acrope- 
rus.    There  is  a  trace  of  a  keel  present  on  the  back.^' 

The  specimens  seen  in  Minnesota  resemble  this  species  very 
nearly,  apparently,  but  there  are  some  differences.  The  terminal 
claw  of  the  post-abdomen  has  an  increasing  series  of  spines  to  the 
middle;  there  seems  to  be  no  lateral  row  of  scales  beside  the  anal 
teeth;  the  abdomen  is  rather  broad  at  the  base  and  narrows  toward 
the  end.  The  shell  is  not  square  behind.  The  lower  margin  has  a 
few  long  hairs  anteriorly  which  are  followed  by  a  series  of  teeth, 
and  in  the  concave  part  a  somewhat  longer  set  to  a  point  just  be- 
fore the  lower  curved  angle. 

The  pigment  fleck  is  nearly  or  quite  as  large  as  the  eye.  The 
antennale  is  shorter  than  the  beak  (which  isalmostasinPleuroxua 
hastatus),  and  has  a  flagellum  about  midway;  at  its  base  it  is  nar- 
rowed and  inserted  on  a  prominence. 

The  embryo  still  in  the  brood  sac  had  a  more  elongate  form  and 
hexagonal  reticulations  upon  the  shelL  while  the  antennules  were 
longer  than  the  very  long  beak,  and  the  pigment  fleck  was  smaller 
than  the  eye.  Length  of  female  0.52  mm.  The  color  is  darker^ 
and  the  striae  more  numerous,  than  in  A.  latissima. 

Series  B. 

This  section  includes  forms  with  (usually)  no  keel  above,  or,  \\ 
keeled,  the  post-abdomen  is  not  long.  The  majority  are  highl}; 
arched  dorsally,  and  have  comparatively  short  post-abdomen  and 
pointed  beak.  The  antennae  are  usually  feeble  and  the  motion  slow 

A.  FMt-abdomen  nearly  round  in  outline,  armed  with  very  long  stout  spines,  termina 
elaw  frith  one  minute  basal  spine  or  none  ;  greatest  hight  o(  shell  about  equal  t< 
the  posterior  margin. 

1.    Genus  Ltydif/ia. 

B.  Greatest  bight  of  shell  moderately  exceeding  that  of  posterior  margin  ;  post-abdo 
men  more  or  less  triangular,  armed  with  bristles ;  shell  marked  with  bexagona 
meshes. 

(a)  Head  nearly  horizontal,  blunt ;  post-abdomen  prominent  in  the  anal  region. 

9        flAfina    /S^ftmi^^hmrJm 
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(b)  Head  depressed,  acute  ;  post>abdomen  excised  near  the  anus. 

3.  Genus  Crepidoeercut. 

O.  Post-abdomen  more  or  less  quadrangular,  armed  with  one  or  two  rows  of  small 
teeth  on  either  side  behind  ;  terminal  claws  with  one  or  two  basal  spines ;  hlght  of 
posterior  shell  margin  usually  less  than  the  greatest  hight  of  shell. 

4.  Genus  Lynceus. 

D.  Greatest  hight  of  shell  little  less  than  that  of  posterior  shell  margin  ;  post-abdo- 
men terete  ;  terminal  claws  very  minute. 

6.    Genus  Phrixura. 

E.  Greatest  hight  of  shell  more  than  double  that  of  posterior  margin. 

(a)  Eye  aud  first  foot  normal. 

6.  Genus  Chydorus. 

(b)  First  foot  with  a  claw  which  extends  beyond  the  shell. 

7.  Genus  Anchiatropxu. 

(c)  Eye  absent,  only  pigment  fleck  used  for  vision. 

8.  Genus  MonotpUvs. 

IV. — Gentjs  Leydigia,  Kurz. 

In  this  genus,  both  the  known  species  of  which  are  found  in 
America,  the  posterior  part  of  the  shell  and  body  is  emphasized  at 
the  expense  of  the  anterior.  The  curved  posterior  margin  is  equal 
to  the  greatest  hight  of  the  shell.  The  head  and  anterior  part  of 
the  body  are  of  the  form  characteristic  of  Alona;  indeed,  the  whole 
body  is  in  plan  like  Alona,  but  in  the  back  part  the  organs  are  all 
enlarged.  The  general  form  of  the  body  and  abdomen  recalls 
Ilyocryptus;  the  post-abdomen,  in  particular  is  very  like  that  genus. 
The  last  two  pairs  of  feet  are  much  enlarged.  The  shell  is  usually 
irregularly  marked  with  longitudinal  striae;  the  lower  margin 
is  covered  with  long  spine-like  setae.  The  post-abdomen  is  armed 
with  several  sets  of  long  spines  and  aggregations  of  bristles  and 
small  spines;  it  is  almost  round  and  enormously  enlarged.  The 
intestine  is  coiled  and  expanded  at  the  end,  but  the  anal  caecum  is 
rudimentary.  The  antennae  are  heavily  spined  and  have  eight  setae; 
the  labrum  is  more  or  less  hairy.  The  male  has  a  strong  hook  on 
the  first  foot,  and  between  the  terminal  claws  of  the  abdomen  is  a 
peculiar  intromittent  organ. 

Sp.  1.     Leydigia  quadrangularis,  Leydi^f. 

(Plate  H.    Fig.  4.) 

Lynceu»  quadrangularis,  ley  dig,  fric. 
Alona  leydigiU  schoedlbb,  p.  e.  mublleb. 
Leydigia  quadrangularU,  kurz. 

The  shell  is  comparable  to  that  of  Alona  quadrangularis,  but 
higher  behind;  the  markings  are  not  very  distinct;  shell  trans- 
parent. The  head  is  very  small;  the  eye  smaller  than  or  of  about 
the  size  of  the  pigment  fleck.  The  post-abdomen  is  very  broad,  the 
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posterior  margin  nearly  the  segment  of  a  circle,  armed  with  numer- 
ous very  long  unequal  spines  which  extend  only  about  half  the 
hight,  being  replaced  by  shqrt  close  hairs;  the  anal  opening  is  very 
high;  the  terminal  claws  are  long,  straightish,  and  have  a  small 
thorn  near  the  base. 

The  males  are  smaller  than  the  females,  and  the  abdomen  is  less 
broad;  the  antennules  are  longer  than  the  beak  and  furnished  with 
a  flagellum.  The  sexual  period  occurs  in  September  or  irregularly. 
This  species  has  only  been  encountered  once,  during  September,  in 
Poplar  river,  Cullman  county,  Alabama. 

Sp.  2.    licydigia  acanthocercoides,  Fischer. 

LifnceuM  (KarUhocercoides.  Fischer,  lbydio 
Eurycercut  aeanthocereoideat  schoedleb. 
AUma  ManthoeercoUies,  P.  s,  mueller. 
Leydiffia  aearUhocercoides,  kubz. 
LevdtoiaquadrangularU,  hbbutck. 

This  species,  reported  in  a  previous  paper,  is,  as  was  said,  nearest 
like  L.  acanthocercoides;  and  I  am  now  able  to  verify  the  very  in« 
conspicuous  differences  upon  which  the  two  are  separated.  Our 
specimens  of  the  L.  quadrangularis  have  the  pigment  fleck  fully  aa 
large  as  the  eye,  Eurz  to  the  contrary  notwithstanding,  and  the 
4:law  of  the  post-abdomen  is  present,  while  in  the  present  species 
the  pigment  fleck  is  much  larger  and  furnished  with  lenses;  the 
flpiheof  the  claw  is  wanting;  the  labrum  is  densely  hairy;  the  abdo- 
men is  narrower,  and  the  shell  higher.  The  shell  is  very  obviously 
striped  in  the  posterior  portion.  The  anus  is  higher  than  in  the 
previous  species.     In  other  respects  the  two  seem  alike. 

V. — Genus  Graptoleberis,  Sars. 

A  genus  containing  two  closely  allied  species,  having  some  affinities 
with  Aionella.  The  shell  is  entirely  reticulated,  and  there  is  a  sort 
of  crest  along  the  back;  while,  on  the  other  hand,  the  head  is  flat- 
tened and  rounded  in  front.  There  can  hardly  be  said  to  be  a  beak. 
Seen  from  above,  the  animal  resembles  some  species  of  Aionella^ 
bat  the  head  is  larger  proportionally  and  more  horizontal.  The 
lower  posterior  angle  is  spined.  The  antennae  have  seven  setae  and 
Mte  very  long,  in  this  respect  resembling  Camptocercus.  The  dorsal 
'Contour  is  not  greatly  arched.  The  post-abdomen  has  short  claws 
and  anal  bristles,  but  no  teeth. 
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Sp.  1.    Graptoleberis  testudinai la,  Fiitcher. 

LyneeuM  te«tudinaritM,  letdio,  lilljbbobg. 
Lynceua  reticulatus,  fric. 
AUma  tettudinaria,  schobdlrb. 
OraptoUberia  tettudinaria,  kubz. 
OraptoleberU  inermU,  biros. 

Form  trapezoidal;  lower  margin  straight,  armed  behind  with  two 
teeth,  thickly  beset  with  long  hairs  in  front;  the  dorsal  margin  ia 
not  greatly  elevated,  rounded  at  the  posterior  angle,  forming  a 
slight  ''hump^*  where  it  unites  with  the  head  shield.  The  head  and 
shell  are  reticulated  with  hexagonal  or  quadrangular  markings. 
The  shell  gapes  below  and  rises  to  a  sharp  ridge  above.    The  an- 
tennsB  have  long  rami,  the  antennules  being  hardly  longer  than 
the  fornices.    The  eye  is  large;  the  pigment  fleck  is  small.    The- 
post-abdomen  is  narrowed  toward  the  end,  rounded  in  front;  the- 
terminal  claws  are  small  and  have  two  basal  teeth.    The  dorsal 
margin  of  the  post-abdomen  is  covered  with  tufts  of  hairs.    The 
winter  eggs  have  no  ephippium.  Length  0.55  mm.  to  0.7  mm.   The- 
male  is  smaller  and  has  a  lower  dorsal  keel;  the  post-abdomen  is 
excavated  behind. 

The  only  differences  between  the  Minnesota  specimens  and  ihe- 
typical  European  form  seemed  to  be  the  absence  of  the  very  minute 
spines  on  the  front  of  the  terminal  claws.  The  eye  and  pigment 
fleck  are  of  about  the  proportions  figured  by  Eurz.  Birge^s  figure 
of  the  post-abdomen  does  not  a<rree  with  his  description  fully.  Our 
Minnesota  specimens  have  an  obvious  but  not  high  keel. 

Sp.  2.    Graptoleberis  reticulata,  Baird. 

AlvTia  retictdcUa,  baird,  p.  s.  mukllbk. 
Lyneeua  reticulatvst  lilljebobo,  letdio. 
Alona  e8ociro8tri8,  schokdlbr. 
Oraptoleberis  reticulata,  sabs,  kubz. 

Shell  almost  rectangular,  reticulate,  ventral  margin  straight,. 
ciliate  anteriorly,  with  two  teeth  behind.  Pigment  fleck  smaller 
than  the  eye.  Post-abdomen  short,  narrowed  towards  the  end«. 
dorsal ly  covered  with  clusters  of  spines;  caudal  claws  with  a  minnie 
tooth  at  the  base.    Length  0.4  mm.  to  0.5  mm. 

The  pigment  fleck  is  nearer  the  end  of  the  beak  than  the  eye,  and 
is  smaller  than  in  the  previous  species,  but,  on  the  whole,  there  is. 
perhaps,  too  great  similarity. 
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VI. — Genus  Crepidocercus,  Birge. 

The  characters  of  this  group  place  it  rather  near  Alonella  or  be- 
tween that  and  Pleuroxus.  Form  sub-quadrate  with  rounded 
angles;  dorsal  line  uniformly  arched,  terminating  in  a  sharp  angle 
behind;  lower  margin  convex,  armed  behind  with  a  single  spine  as 
in  Pleuroxus  unidens,  and  along  the  entire  length  with  loose  setae. 
Beak  of  moderate  length,  acute.  Post-abdomen  deeply  incised  in 
the  anal  region;  lower  posterior  margin  straight,  rounded  at  the 
apex;  ventral  margin  straight  or  concave;  claws  with  a  single  basal 
spine  and  a  few  teeth.  The  post-abdomen  is  shoe-shaped  and 
armed  with  transverse  rows  of  setae. 

The  antennae  are  large,  haTing  eight  setae  and  the  usual  spines. 
Shell  smooth  or  reticulate. 

Sp.  1 .    Crepidocercus  setiger,  Birpre. 

(Plate  F.  Fig.  13.) 

Length  0.4  mm.  to  0.5  mm.  Minnesota  specimens  measured  0  5 
mm.  This,  the  only  species  of  the  genus,  is  but  rarely  encounter- 
ed, and  is  so  peculiar  as  to  be  easily  recognized  when  seen.  Alona 
intermedia  has  a  post-abdomen  with  clusters  of  bristles,  but  in 
Crepidocercus  the  post-abdomen  is  more  as  in  species  of  Graptoleberis 
than  any  other  genus.  The  markings  upon  the  shell  are  very 
indistinct. 

VII. — Genus  Lynceus,  0.  F.  Mueller. 

The  perplexing  inter-relations  between  the  three  genera  Alona,. 
Alonella  and  Pleuroxus  give  rise  to  the  utmost  confusion.  No  two 
aathors  are  agreed  as  to  their  respective  limits,  and  the  points  given 
by  Kurz,  who  has  carefully  gone  over  the  ground,  are  obviously 
insnfficient.  Although  there  may  be  practical  benefits  to  be  derived 
from  the  continuance  of  the  nomenclature  in  use  for  groups  which 
in  the  general  view  can  be  distinguished,  the  value  from  a  theoreti- 
eal  standpoint  is  reduced  to  a  minimum. 

The  genus  Gamptocercus  (including  here  Acroperus,  which  differs 
•olely  in  the  form  of  the  abdomen,  as  a  subgenus)  passes  throusrh 
Alonopeis  into  the  group  represented  by  Alona.  Leydigia,  although 
very  near  such  forms  as  Alona  quadrangulata,  may  be  conveniently 
distuiigaiahed  as  a  transition  to  species  like  Ilyocryptus. 
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Phrixura,  Qraptoleberis  and  Crepidocercus,  each  containing  few 
species  tvhich  can  be  readily  recognized,  fill  a  place  in  the  system; 
but  it  is  practically  impossible  to  distinguish  Alona  from  Pleuroxus 
without  instituting  the  very  indefinite  genus  Alonella  to  contain  a 
variety  of  small  intermediate  forms.  Percantha,  Rhypophilus, 
Harporhynchus  and  Pleuroxus  seem  to  be  pretty  generally  regarded 
as  constituting  a  single  group  which  may  be  recognized  by  the 
long  rostrum,  high  shell  and  greater  development  of  the  antenna 
bristles.  Alona,  on  the  other  hand,  with  its  broader  fornices,  shorter 
beak,  fairly  developed  antennae,  and  more  rectangular  shell,  is,  per- 
haps, the  pivotal  point  of  the  group.  According  to  this  view,  then, 
the  old  name  Lynceus  is  revived  for  the  aggregate;  and  the  other 
names  are  retained,  in  part,  as  titles  of  largely  conventional  groups 
or  sub-genera,  thus: 

Genus  Lynceus. 

Sub-genus  Alona. 

Section  A.    Alona  vera. 

Section  B.    Alonella. 
Sub-genus  Pleuboxus. 

Section  A.    Pleuroxus  verus. 

Section  B.    Leptorhynchus.  ^ 

Characters  of  Percantha  and  Rhypophilus  are  combined  in  the 
species  P.  procurvus,  Birge,  so  that  one  must  be  dropped  or  new 
diagnoses  formulated.  I  am  not  sure  that  the  same  species  is  not 
at  first  Pleuroxus  verus  ^  and  only  later  assumes  the  form  known 
as  Rhypophilus.  So  with  Percantha  the  amount  of  serrature  of 
the  posterior  margin  is  in  part  a  question  of  age. 

SuB-GENUS  Alona. 

This  group  contains  two  sections  which  resemble  each  other  in 
form  and,  in  general,  in  detail;  but  it  is  exceedingly  difficult  to 
formulate  a  diagnosis  that  shall  strictly  limit  it.  The  form  is 
generally  sub-quadrangular  with  rounded  corners;  the  terminal 
claw  is  armed  with  but  a  single  spine  at  the  base;  the  beak  is  rather 
short;  and  the  prevailing  marking  consists  of  longitudinal  lines. 

Section  A.    Alona  {vera).    Baird. 

This  genus  contains  a  large  number  of  minute  animals  which 
are  widely  distributed. 

1  lastead  of  Harporhynchus,  a  name  preoccupied  in  zoology. 

2  Embryos  of  P.  procurvus  have  the  part  which  is  to  be  curved  forward  attenuAted 
before  leaving  the  brood-cavity,  howevtr. 
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The  authors  who  have  done  the  most  to  elucidate  this  genus  are 
Schoedler,  P.  E.  Mueller,  and  Kurz.  Birge  has  contributed  most 
largely,  thus  far,  to  the  knowledge  of  American  species,  which  are, 
for  the  most  part,  identical  or  very  close  to  the  European.  No 
other  genus  is  so  difficult  among  the  Ly  nceidse,  for  the  most  minute 
differences  are  relied  upon  to  distinguish  species.  The  species  of 
this  genus  are  not  greatly  altered  by  the  production  of  the  winter 
eggs.  The  males  are  frequently  but  little  smaller  than  the  opposite 
sex,  and  are  recognized  by  the  altered  form  of  the  post-abdomen 
and  the  presence  of  a  hook  on  the  first  foot.  The  form  is  more 
perfectly  rectangular  than  in  the  next  section;  the  shell  is  only 
exceptionally  reticulated  and  very  rarely  tuberculate,  occasionally 
smooth.  The  lower  angle  of  the  shell  is  not  armed  with  spines, 
bat  is  generally  rounded.  There  is  only  one  basal  spine  upon  the 
claw  of  the  post-abdomen,  which  usually  bears  a  row  of  scales  beside 
the  anal  spines.  The  antennse  have  eight  setse.  The  claw  of  the 
male  post-abdomen  is  removed  from  the  lower  angle. 

About  twenty  species  are  known,  all  of  which  that  seemed  recog- 
nizably defined  have  been  included  in  the  following  key,  which  is 
believed  to  be  more  nearly  natural  in  its  arrangement  than  that  of 
Kurz,  which  would  separate  the  European  and  American  represen- 
tatives of  the  A.  parvula  group.  Many  more  forms  remain  to  re- 
ward the  labor  of  American  students.  Those  mentioned  from 
Minnesota  could  probably  all  be  found  by  a  few  days  search  in  one- 
locality. 

Key  to  Section  A,  Alona. 

A.  Shell  reticulate. 

(a)  Reticulations  horizontal. 

1.  A.  guttata,  Sars. 

(b)  Reticulations  oblique. 

2.  A,  angulata,  Blrge. 

B.  Shell  lined,  smooth  or  tuberculate. 

(a)  Over  OJi  mm.  in  length. 
I.   Shell  densely  striate. 

3.  A.  Bangvinea,  P.  E.  Mueller. 

IL   Shell  normally,  evidently  striate. 
*  Post-aMomen  narrowed  at  the  end. 
t  Armed  with  elongate  teeth  below. 

4.  ^.  CantileaucUs,  Bars. 

ft  Teeth  of  post-abdomen  nearly  equal. 
A.  ^.  Uneoto,  Fischer.   (Shell  arched .) 
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6.    A.  modciUi,  Herrlok.  (Shell  straight  above.) 

♦♦  Post-abdomen  not  narrowed. 

+  Antennw  with  seven  S'^tae. 
<?)  7.    A .  co^tata,  Sars. 

t^-  Antennae  with  eight  seta?. 

8.  A.  quadrangidaris,  Mueller. 

in.    Shell  faintly,  irregularly  striped;  eye  of  same  size  as  pigment  fleck. 

9.  A.  ohlonga,  P.  E.  Mueller. 
fV.    Shell  smooth. 

10     A.afflnU,l.eydig, 
<b)  Under  0.5  mm.  in  length. 

I.  Post-abdomen  armed  with  a  row  of  hairs  terminating  In  large  teeth. 
11.    A.  dentata,  P.  E.  Mueller. 

II.  (One  or)  two  rows  of  teeth  present. 
*  Shell  densely  and  evenly  striate. 

72.    A.  elcgans,  Kurz. 

♦♦  Shell  not  densely  lined. 

-^  Shell  smooth  or  lined  longitudinally. 

t  Teeth  of  post-abdomen  unequal,  the  lower  ones  enlarged. 
13     A.  porrecta,  Birge. 

Xt  Teeth  nearly  equal. 

i  Form  elongated  ;  abdomen  with  a  lateral  line  of  spiny  sca'es. 

14.  A.  spinifera,  Schoedler. 

^§  Form  squarish ;  abdomen  with  a  lateral  line  of  simple  spines  or  bristles,  or 
neither. 

15.  A.  parvula,  Kurz. 

16.  A.  glacialis,  Birge. 

t^X  Clusters  of  bristles,  not  spines,  on  the  posterior  edge  of  the  post-abdomen. 

17.  A.  inUrmedia,  Sars. 

+t  Sliell  smooth  or  tuberculate. 
18, 19.    A.  tubercidat^i,  Kurz,  Herrick. 

Sp.  1.    Aloua  gruttata,  Sars. 

A  small  species  of  sub-quadrangular  form.  The  beak  is  very  short: 
the  eye  small,  but  larger  than  the  minute  pigment  fleck.  The  shell 
is  short,  with  a  rounded  posterior  angle  and  marked  by  hexagonal 
or  rectangular  meshes  running  about  parallel  with  the  lower  margin. 
The  post-abdomen  is  of  moderate  size,  rounded  at  the  apex,  with  a 
series  of  stout  teeth  behind;  the  terminal  claw  has  a  minute  basal 
spine.  P.  E.  Mueller,  in  Danmark's  Cladocera,  confused  this  with 
A.  intermedia,  which  he  described  under  this.  The  post-abdomen 
in  that  species  is  larger,  less  rounded  behind,  and  armed  with 
clusters  of  spmes  instead  of  teeth.  The  length  is  about  0.3  mm. 
in  both. 
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Sp.  2.    Alona  angrulata,  Birse. 

Dorsal  margia  coDsiderably  arched,  terminatiDg  in  a  more  or 
less  obvious  angle  at  the  hinder  corner;  the  hinder  edge  is  convex, 
41818  also  the  front  margin;  the  ventral  margin  bears  plumose  setae. 
Beak  pointed,  extending  nearly  to  level  of  ventral  margin  of  the 
▼alves.  Fornices  broad.  Shell  obviously  striated  diagonally  and 
less  obviously  marked  by  cross  lines.  Post-abdom  •n  broad,  trun- 
cate; about  twelve  anal  teeth,  with  a  series  of  scales  and  hairs  back 
of  them.  The  pigment  fleck  is  much  smaller  than  the  eye.  Male 
smaller;  beak  shorter;  post-abdomen  with  a  lateral  row  of  hairs; 
anterior  feet  hooked;  sculpture  less  distinct.  [Birge.]  Length  of 
female  0.4  mm;  male  0.35  mm. 

Sp.  3.    Alona  sangruinea,  P.  E.  Mueller. 
(Plate  I.    Fiflr.20.) 

Body  nearly  rectangular;  ventral  margin  nearly  straight,  with 
«hort  setae;  posterior  angle  rounded,  unarmed.  Beak  snort;  pig- 
ment fleck  much  larger  than  the  eye.  Post-abdomen  large,  the 
«nd  truncate,  broadened;  posterior  margin  rounded,  with  a  series 
of  spines  and  a  lateral  row  of  scales;  terminal  claw  with  a  small 
apine.  The  shell  is  ornamented  with  fine,  close,  longitudinal 
atriations.  Length  0.9  mm.  Alona  elegans  is  very  near  to  this 
and  should  have  followed.  Tn  August,  1878,  I  took  an  Alona 
marked  as  in  A.  sanguinea  and  agreeing  with  Maeller's  description 
in  all  points  which  can  be  verified  in  the  drawing.  The  small  size 
of  the  eye  is  remarkable  for  so  large  an  animal.  I  have  never  again 
this  species;  it  seems  to  be  very  rare  here  and  in  Europe. 


Sp.  4,    Alona  tenuicaudis.  Sirs. 

(Plate  I.    ¥i^.  11.) 

Alona  tenuieaxtdU.  sabs,  p.  b  mubllbb,  kubz. 
jf  lOM  eamptoeercoidea,  bcbobdlbk. 

Form  nearly  rectangular;  ventral  margin  rounded,  with  long 
flelflB,  posterior  angle  rounded.  Beak  short,  pigment  fleck  smaller 
than  the  eye.  Post-abdomen  with  sides  parallel,  long,  incised 
below;  lower  angle  armed  with  about  six  strong  teeth,  remainder 
of  the  aeries  small;  a  lateral  line  of  scales  present;  claws  with  a 
strong  basal  spine.  The  shell  is  striate  with  longitudinal  lines. 
Length  0.5  mm. 

One  of  the  most  easily   recognized  species;  not  identified   in 
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Sp.  5.    Alona  lineata,  Fischer. 

Jjuneeus  lineatus,  fischeb,  leydio. 

Alona  linMt/i.  scaoBDLSR,  p.  ■.  mublleb,  kukz. 

Alona  rectangtUarU,  sabs. 

The  upper  margin  is  rounded,  the  lower  one  somewhat  sinuate^ 
with  setae  of  moderate  length.  The  beak  is  tolerably  long,  reach- 
ing nearly  to  the  level  of  the  lower  margin  of  the  shell;  the  pig- 
ment fleck  is  less  than  the  eye.  to  which  it  is  much  nearer  than  to 
the  end  of  the  beak.  Post-abdomen  short,  broad  and  tapering 
toward  the  end,  truncate,  armed  with  about  ten  large  teeth; 
caudal  claws  with  a  small  basal  tooth.  Shell  marked  with  distinct 
lines  running  horizontally.  The  ephippial  females  are  recognized 
by  a  deep  color  and  the  greater  elevation  of  the  back.  Length 
0.5  mm.,  0.6  mm.  The  male  has  a  weak  hook  on  the  first  foot,  and 
the  post-abdomen  is  narrowed  toward  the  end;  the  terminal  claw 
has  no  spine. 

The  Minnesota  representative  of  this  widely  distributed  species 
differs  in  some  respects.  The  lower  margin  is  nearly  straightjand 
rather  sparsely  hairy;  the  beak  is  blunt,  but,  on  account  of  the 
spreading  of  the  extremely  wide  fornices,  does  not  appear  so  except 
under  pressure. 

The  beak  reaches  nearly  to  the  lower  shell  margin.  The 
antennules  are  narrow,  one  or  more  of  the  setae  being  elongated* 
The  dorsal  margin  is  either  nearly  straight  or  strongly  arched 
behind;  in  either  case  the  greatest  hight  of  the  shell  is  back  of  the 
middle.  The  pigment  fleck  is  large.  The  post-abdomen  is  just  as 
in  A.  lineata,  but  the  lateral  row  seems  to  be  of  spines  rather  than 
fringed  scales.  Tlie  shell  is  marked  by  rather  evident  or  indistinct 
lines.  The  form  agrees  pretty  well  with  Schoedler's  figure,  except 
that  the  posterior  shell  margin  is  much  higher.  The  antennae 
have  eight  setae,  but  the  last  one  is  very  weak.  The  terminal 
setae  seem  sometimes  to  be  spined,  an  figured  by^Schoedler,  but  in 
some  specimens  they  are  perfectly  smooth.  There  is  a  circlet  of 
spines  on  the  second  joint  of  the  setose  ramus.  There  is  a  hair  on 
the  inner  aspect  of  the  protuberance  of  the  labrum.  The  eye  is 
somewhat  nearer  the  pigment  fleck  than  is  the  end  of  the  beak. 
If  it  is  desirable  to  apply  a  new  name  to  a  form  at  least  so]near  the 
European  A.  lineata,  it  may  bear  the  name  first   given  it  in  my 
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?    Sp.  6.    Alona  modesta.    (Sp.n.) 

(Plate  H,  Fig.  3;  and  Plate  Q,  Fig.  4.) 

The  length  varies  between  0.41  mm.  and  0.55  mm.  The  smaller 
forms  have  the  back  most  rounded,  while  a  specimen  0.55  mm. 
long  will  appear  very  like  A.  quadrangularis.  Males  are  elongate; 
hook  of  first  foot  strong,  accompanied  by  a  heavy  growth  of  small 
spines;  terminal  claw  of  abdomen  with  a  minute  spine. 

?    Sp.  7.    Aloua  costata,  Sars. 

Founded  practically  upon  the  absence  of  the  eighth  seta  of  the 
antennae.  The  description  given  by  Sars  will  not  render  it  recog- 
nizable so  that  there  is  no  occasion  to  repeat  it  here.  In  all  the 
species  of  this  section  the  eighth  seta  is  small  and  may  be  absent. 

Sp.  8.    Aloiia  quadrangularis,  Mueller. 

(PbteE.    Figs.  1— >.) 

Alona  tnUcata,  schobdler. 

Alona  qwidrangulariSy  p.  e.  mubller,  kurz,  hebrick.     The  further  synenomy  of 

the  species  may  well  be  doubtful,  for  there  are  species  so 
closely  allied  as  to  render  a  strict  determination  difficult. 

Lynceui  quadrangular  is  ^  o.  f.  mubller,  is  the  name  employed,  and  is  thought  to  bo 

identical  with  the  Alona  quadraugularis  of  Baird. 

Shell  quadrangular,  highest  behind;  lower  margin  straight; 
posterior  margin  curved;  lower  angle  rounded,  striped  with  rather 
evident  lines  which  are  parallel  and  straight.  The  beak  is  quite 
long;  the  pigment  fleck  is  smaller  than  the  eye.  The  post-abdomen 
is  broadest  near  the  end,  where  it  is  strongly  rounded;  the  numer- 
ous anal  spines  are  strong  and  emarginated,  supported  by  a  lateral 
series  of  scales;  the  terminal  claw  and  its  basal  spine  (in  American 
forms)  are  denticulate  (Kurz  says  smooth  in  European  specimens). 
The  feet  are  of  the  typical  Alona  form  (see  plate  E,  fig.  1).  The 
shell  gland  is  rather  conspicuous;  no  true  ephippium.  The  abdo- 
men of  the  male  lacks  the  spines,  but  is  otherwise  similar.  Length 
0.6  mm.  to  0.7  mm.  Less  abundant  in  Minnesota  than  the  next. 
Both  this  and  the  following  species  were  recognized  in  1878,  but 
were  thought  to  be  the  same  species.  (See  Microscopic  Entomostra^ 
ea,  p.  109.) 

Sp.  9.    Alona  oblongay  P.  E.  Mueller. 

Al9ma  Monga,  KURZ,  BIBGE. 

quadraniftUarU,  LIL.LJEB0BO. 


Differs  from  A,  quadraugularis  in  the  following   points: — the 
greatest  hight  of  the  shell  is  anterior  to  the  middle;  the  lines  are 


(A  small  form  of  A.  quadraiigularis  iu  lake  Calhoun  had  the  eye 
and  pigment  fleck  equal  and  the  terminal  claw  smooth.) 

Sp.  10.    Aloua  afliiiis,  Leydig. 
(Plate  F.    Fig.  U.) 

Xynceu9  ajfiinvt,  LEYDIG. 
Alona  afflnU,  SCHOKDLER. 

Form  sub-quadrangular;  hight  about  once  and  one-half  in  length; 
the  dorsal  outline  forming  a  regular  and  low  curve  from  end  of  head 
to  upper  posterior  marcrin;  lower  outline  very  slightly  sinuate, 
anterior  one  not  at  all:  posterior  angles  rounded;  head  nearly  hori- 
zontal; eye  of  moderate  size;  pigment  fleck  considerably  smaller; 
antennules  rather  large,  with  unequal  sensory  hairs  at  the  end,  one 
spine  just  above  the  end  in  front  and  a  bunch  of  minute  hairs  near 
the  base  behind;  antennae  comparatively  large,  basal  joint  spiny, 
outer  ramus  with  three  setse,  two  of  which  have  thorns  at  their 
middle,  also  a  terminal  spine;  inner  branch  with  two  of  the  termi- 
nal setae  thorned  and  the  upper  lateral  seta  reduced.  The  post- 
abdomen  is  very  broad  and  short,  expanded  below  and  rounded  at 
the  end;  the  terminal  claws  are  straightish,  denticulate,  and  the 
spine  at  the  base  is  also  dentate;  there  is  a  series  of  heavy  spines 
on  the  upper  margin  of  the  post-abdomen,  accompanied  by  a  series 
of  scales  on  the  side.  The  shell  is  unornaraented  and  fringed  below 
with  short  bristles.  Length  0.9  mm.,  or  more.  This  fine  species 
is  recognized  by  its  smooth  shell,  the  horizontal  position  of  the 
head,  and  the  form  of  the  post-abdomen;  it  belongs  among  the 
largest  of  the  genus.     Lakes  near  Minneapolis,  not  rare. 

Birge  quotes  A.  spinifera  from  Wisconsin.     In  all  probability 
that  species  is  the  younger  stage  of  the  above. 
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Sp.  11.    Alona  dentata,  P.  £.  Mueller. 

(Plate  I.    Figs.  12—13.) 

Form  sub-rectangular,  somewhat  arched  above,  obscurely  longi- 
tudinally striated;  lower  angle  obtuse,  margined  below  with  short 
setaB.  Post-abdomen  small,  slender,  armed  with  a  lateral  line  of 
scales  and  two  strong  teeth  at  the  lower  angle;  claw  with  a  minute 
basal  spine.  The  form  of  the  post-abdomen  is  identical  with  *^Har- 
porhynchus^^  falcatus,  Sars,  which  this  species  also  resembles  in 
having  the  pigment  fleck  larger  than  the  eye,  and  in  general  form 
and  the  character  of  the  striation.  The  beak,  however,  is  very 
short.  In  size  P.  E.  Mueller  says  it  is  among  the  smallest  of  the 
genus. 

8p.  12     Alona  eleganSy  Eurz. 

(Plate  I.    Fig.  14.) 

Form  rectangular;  back  slightly  elevated,  posterior  margin  high, 
lower  margin  straight.  Shell  covered  with  minute  striations  spring- 
ing from  the  region  of  the  attachment  of  the  head  shield.  Head 
rather  large,  pigment  fleck  smaller  than  the  eye.  The  antennae 
have  eight  setae  and  a  circlet  of  spines  on  the  second  joint  of  the 
inner  ramus,  and  a  single  thorn  on  its  first  joint.  The  post-abdo- 
men is  short  and  broad,  rounded  at  the  end,  and  is  armed  with 
about  ten  anal  teeth  and  a  lateral  row  of  scales.  Length  0.4  mm.- 
0.5  mm. 

Sp.  13.    Aloua  porrecta,  Birge. 

Sub-rectangular  ;  ventral  line  nearly  straight;  valves  marked  by 
longitudinal  striae;  beak  short.  Post-abdomen  truncate,  with  about 
twelve  teeth,  three  or  four  of  which  at  the  end  are  larger,  and  a 
row  of  hairs  above  the  teeth.  Male  similar.  Length  0.34  mm. 
Distinguishable  from  the  following  small  species  in  the  armature 
of  the  post-abdomen. 

Sp.  14.    Aloua  spinifera,  Schoedler. 

If  not  the  young  of  A.  affinis,  this  little  species  mimics  it  very 
closely.  The  head  is  less  horizontal  and  more  acute  than  in  that 
species,  otherwise  almost  identical  excepting  in  size  which  is  about 
one-thirds  The  sensory  setae  of  the  antennules  are  said  to  be  nearer 
equal.  Found  by  Birge  in  Massachusetts  and  Wisconsin,  but  not 
yet  encountered  in  Minnesota. 


I  do  not  know  how  to  distinguish  this  certainly  from  A.  par- 
vula.  It,  however,  seems  to  have  the  lower  angle  of  the  post-abdo- 
men less  squarely  truncate  and  the  incision  less  obvious.  Birge 
says  that  the  abdomen  is  rounded.  I  have  found  specimens  which 
apparently  belong  here,  with  the  post-abdomen  rather  sharply 
angled  and  deeply  incised;  there  were  about  fourteen  teeth  with  a 
row  of  hairs  in  front.  The  form  is  hardly  to  be  distinguished  from 
another  variety  which  has  a  shorter  post-abdomen,  rounded  below, 
and  with  only  about  seven  or  eight  teeth  and  with  a  smooth  shell. 
This  form  passes  directly  into  a  tuberculate  variety,  having  the 
post-abdomen  similar  but  the  shell  covered  with  numerous  rows  of 
tubercles.  Sometimes  a  transition  from  a  lined  shell  to  a  tuber- 
culate shell  is  seen  (as  in  plate  6,  fig.  14).  Alonatuberculata,  Kurzt 
is  said  to  have  a  truncate  and  incised  post-abdomen  with  no  lateral 
row  of  hairs.  Birge  thinks  these  identical;  if  so,  our  form  referred 
to  A.  glacialis  is  identical  with  A.  parvula.  There  is  also  a  form 
found  with  the  above  in  which  no  markings  are  visible  and  the 
shell  is  considerably  arched;  these  were,  however,  nearly  all  ephip- 
pial  females  or  approaching  that  period. 
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(19.)    Alona  glacialis  ( ?),  var.  tubereulata,  (Var.  n.) 

(Plate  G.    Figs.  4—7  and  14), 

will,  then,  be  our  tuberculated  Alona  with  a  lateral  row  of  scales 
and  a  series  of  fine  spines  along  the  anus. 

Alona  grlacialis  (?),  var.  Isevis,  (var.  n.) 

is  the  smooth  form  with  higher  dorsal  margin. 

The  antennae  of  the  two  last  have  spines  at  the  end  of  the  rami 
of  the  antennae,  a  circlet  of  spines  on  the  outside  of  the  second  joint 
of  the  setose  ramus,  and  a  spine  on  the  basal  joint  of  the  other 
ramus;  two  of  the  setae  at  the  end  of  the  setose  ramus  have  spines 
at  the  angles.  The  males  found  among  the  above  small  forms  have 
the  same  characters  as  var.  laevis  and  the  abdomen  is  rounded  at 
the  end;  the  claw  is  situated  in  the  middle  of  the  lower  margin,  in 
front  being  the  opening  of  the  porus  genitalis  and  behind  a  cluster 
of  hairs;  the  spines  are  absent,  but  there  is  a  lateral  row  of  long 
bristles.   A  strong  hook  is  found  on  the  first  foot.   Length  0.3  mm 

Sp.  17.    Alona  intermedia,  Sars. 

(Plate  I.    Fig.  15.) 
Alona  guttata,  p.  ■.  muellek. 

Form  sub-rectangular,  rounded  below;  beak  short;  shell  marked 
by  longitudinal  lines,  which  may  be  broken  into  indistinct  rec- 
tangular meshes.  Post-abdomen  short  and  wide,  rounded  at  the 
end,  ornamented  by  clusters  of  minute  spines  behind  as  well  as  a 
lateral  row  of  scales.    About  0.3  mm.  long. 

Section  B.    Alokella,  Sars. 

In  this  group  are  included  small  species  with  a  combination  of 
•characters,  forming  the  link  between  Alona  and  Pleuroxus.  An 
obvious  character  is  the  fact  that  the  shell  is  usually  partly  marked 
by  oblique  striae,  which  run  in  two  directions:  first,  a  set  extending 
forward  and  upward  from  the  lower  posterior  angle  of  the  valves; 
second,  a  set  springing  from  the  anterior  and  lower  angle,  running 
across  the  others.  At  the  central  part  where  these  two  series  in- 
tersect, they  each  become  zigzag;  thp  result  is  a  series  of  hexagonal 
markings,  which  may  extend  to  the  middle  of  the  lower  margin. 

The  beak  is  short  and  the  fornices  broad;  the  shell  is  more  or 
less  rectanfiftilar,  but  somewhat  elevated  in  the  middle  above. 


TWELFTH  ANNUAL  REPORT. 

There  are  usually  but  seven  setae  on  the  antennae^  or  the  eighth 

a  minute  hair;  on  the  ramus  having  the  lateral  setse  one  of  the 

rminal  set^e  is  frequently  reduced.     In  many  cases  the  whole 

aell  is  marked  by  minute  striae  in  addition  to  the  proper  markings, 

mt  this  is  also  found  in  some  species  of  the  true  Pleuroxus.     Kurz 

gives,  as  a  character  of  Alonella,  the  presence  of  but  a  single  basal 

spine  to  the  claw  of  the  post-abdomen;  but  P.  E.  Mueller  figures 

two   spines   on  the  claws  of  one  of  his   species  (A.  exigua),  and 

Schoedler  figures  eight  setje  on  the  antenna  of  A.  excisa.   American 

specimens  of  A.  excisa  and  of  A.  pygmasa  both  certainly  have  a 

very  minute  eighth  seta.     There  remains,  therefore,  positively  no 

point  which  can  be  relied  upon  to  distinguish  these  little  lynceids- 

from  Pleuroxus  or  Alona.     Perhaps,  however,  these  species,  as  a 

group,  may  be  recognized  by  what  has  already  been  said.     Three 

species  are  found  in  Minnesota. 

A.  Rostrum  long,  bent  backwards. 

1.  -1.  rostrata,  Koch. 

B.  liostrum  short. 

I,    Lower  posterior  angle  toothed. 
fa)  Shell  more  or  less  reticulate. 

*  Reticulated  areas  minutely  striate. 

2.  A.  pukhcUa,  Ilerrick. 

3.  A.  excisa,  Fischer. 

♦*  Reticulated  areas  smooth. 
^  Head  depressed. 

4.  A.  cxitjua,  Lilljeborg. 
tt  Head  horizontal. 

(?)  5.    -I.  arista,  Fischer. 

(b)  Shell  marked  by  lines  running  diagonally  upward  and  backward. 
G.    ^. /<//(/mavf,  Sars. 

IL    Lower  posterior  angle  smooth,  shell  longitudinally  striate. 
7.    -1.  ittnata,  Schoedler. 

Sp.  1.    Aloiiella  rostrata,  Koch. 

Lyncius  rostrattis,  ko(.h,  lili^eboho,  schoedler. 
Alondla  rostratn,  bars,  kuhz, 
^4/o/ia  ro!(tnita,  i\  B,  muellek. 

Body  long,  rapidly  narrowed  behind;  dorsal  line  strongly  arched 

in  front  toward  the  depressed  head;  the  lower  margin  straight,  with 

0 — 3  small  teeth  at  the  angle.   The  fornices  are  broad,  but  the  beak 

is  sharp;  the  pigment  fleck  is  but  little  smaller  than  the  eye,  to- 

'-  '>  is  three  times  nearer  than  to  the  beak.     The  post-abdo- 

-^-  oq  iu  A,  excisa,  but  longer.     length  0. 
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0.5  mm.  Schoedler  says  the  lower  margin  is  concave  and  the  angle 
unarmed,  a  condition  not  inconsistent  with  specific  identity,  as  can 
be  seen  in  many  other  species.  The  shell  seems  to  be  variably 
marked,  but  most  conspicuous  are  the  diagonal,  curved  striae. 
Schoedler  compares  the  sculpture  to  P.  exiguus;  Kurz,  however, 
leaves  the  impression  that  only  slight  reticulation  is  present  in  the 
female. 

The  male  has  the  post-abdomen  narrowed,  ornamented  with 
clusters  of  hairs  behind,  and  the  small  claws  have  no  basal  spine, 
while  the  genital  opening  is  in  front  of  the  claws. 

Sp.  2.    Alonella  pulchella.    (Sp.  n.) 

(Plate  Q.    Figs.  1—3.) 

A  minute  form  very  recently  obtained  is  described  under  the 
above  name.  Although  closely  allied  to  A.  exigua,  this  species  is 
more  like  Graptoleberis  than  any  other  member  of  the  genus.  It 
is  the  smallest  of  the  lynceids,  excepting  A.  pygmaea.  The  shell 
is  high  and  rather  strongly  arched;  the  posterior  margin  is  short 
and  armed  with  four  teeth  below,  which  point  in  difie rent  directions 
as  in  Graptoleberis.  The  head  is  short  and  the  antennules  long. 
The  pigment  fleck  is  of  moderate  size,  but  smaller  than  the  eye. 
The  post-abdomen  is  short,  rounded  below,  and  armed  with  sharp 
and  small  anal  teeth,  besides  which  is  an  inconspicuous  row  of 
rtinute  setae.  The  claw  is  very  small,  and  has  a  single  very  minute 
tooth.  The  shell  is  marked  by  reticulations,  which  below  are 
regular  hexagons  but  above  pass  into  elongated  meshes,  and  finally 
on  the  beak  and  head  become  longitudinal  striations.  The  areas 
are  lined  as  in  A.  excisa.  Thus  this  species  combines  the  form  of 
abdomen  of  A.  exigua  with  the  teeth  of  Graptoleberis  and  the 
markings  of  A.  excisa. 

Length  hardly  0.27  mm.  Motion  active.  The  specimen  figured 
contained  a  single  large  ovum.  The  head  may  possibly  have  been 
somewhat  protruded  by  pressure.   Habitat,  vicinity  of  Minneapolis. 

Sp#  3.    Alonella  excisa,  Fischer. 

(Plate  E,  Fig.  6;  and  Plate  G,  Figs.  10.  11.) 

LyneeuM  cicitus,  Fischer. 
PUwroxuB  exei8U8,  schoedler. 
AknuUa  excisa,  kurz. 
t  PUuroxus  insculptut,  biroe. 

This  species  is  closely  allied  to  Alonella  exigua;  yet  that  species 
shows  appreciable  diflFerences,  (which  can  hardly  be  claimed,  per- 


haps,  for  Pleuroxus  insculptus.)  The  various  authors  who  have 
wriUen  of  this  lyuceid  have  all  laid  emphasis  upon  the  sculpture  of 
the  shell,  almost  to  the  exclusion  of  other  points  in  the  description. 
Prof.  Birge  has  found  a  quite  different  form,  apparently,  which  has 
the  same  peculiar  markings;  and  even  the  common  Alona  oblonga 
has  a  part  of  the  valves  covered  by  minute  striations.  Schoedler's 
figure  of  this  species  is  unrecognizable;  but,  as  identified  by  Kurz, 
the  species  seems  undoubtedly  the  same  that  is  common  in  shallow 
pools  in  Minnesota,  during  autumn,  and  probably  also  in  Massa- 
chusetts. 

The  variations  to  which  this  species  is  subject  are  considera- 
able  and  may  account  for  the  marked  disagreement  in  the 
accounts  of  our  different  authors.  Schoedler  gives  his  specimens 
a  length  of  .20-. 25  mm.,  while  Kurz  says  .35  mm.  Birge  gives 
,27  for  the  length  of  Pleuroxus  insculptus,  and  our  specimens 
varied  in  the  same  gathering  between  .24  mm.  and  .40  mm. 
Schoedler  figures  three  teeth  at  the  lower  posterior  angle;  Kurz 
says  ^' several  (4);''  Birge  descriijes  one  or  two,  and  Minnesota 
specimens  show  gradual  transitions  from  an  inconspicuous  angle 
to  three  or  perhai)s  four  teetli.  These  teeth  are  the  extensions  of 
some  of  the  strong  ridges  or  crenulations  which  mark  the  shell. 
P.  E.  Mueller's  figures  of  the  shell  and  abdomen  of  P.  exiguu 
would  apply  to  our  species  perfectly,  save  the  absence  of  minute 
striations;  Kurz's  statements  with  reference  to  the  differences  bet- 
tween  these  two  forms  seem  to  agree  only  in  part  with  those  of 
Schoedler.  I  must  here  express  my  suspicion  that  the  Pleuroxus 
aculeatus,  P.  exiguus  and  P.  excisus  all  belong  under  this  species. 
I  have  seen  a  small  form  which  lacked  the  fine  striations;  and  there 
appeared  to  me  to  be,  at  times,  a  slight  indication  of  a  second  series 
of  hairs  upon  the  post-abdomen. 

The  form  is  oblong,  truncate  behind,  variously  arched  above,  but 
usually  with  a  rather  low,  evenly  curved  dorsal  contour;  the  lower 
shell  margin  is  either  nearly  straight  or  convex  in  front  and  con- 
cave along  the  posterior  third,  and  is  heavily  beset  with  very  long 
pectinate  bristles.  The  head  is  moderately  depressed,  with  a  very 
broad,  blunt  and  short  beak  (in  some  i)ositions  this  beak  seems 
acute,  but  it  is  an  optical  delusion);  the  fornices  are  very  broad, 
covering  the  antennules  completely;  seen  from  above  the  head  is 
broad  and  truncate  in  front;  the  eye  is  larger  than  the  large  pig- 
ment fleck,  which  is  nearer  it  than  the  end  of  the  beak.  The 
antenna?  have  eight  seta3,  the  last  of  which  is  minute;  the  fivt- 
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opined  ramus  has  a  strong  thorn  on  the  end,  and  the  inner  terminal 
«eta  is  reduced.  The  post-abdomen  is  rather  broad  and  truncate 
or  somewhat  rounded  below;  its  length  is  very  variable,  being 
-short  in  small  individuals;  its  form  is  subject  to  concomitant 
Tariations.  The  seven  to  eleven  anal  spines  extend  in  a  series  of 
minute  bristles  above  the  anus.  The  lower  posterior  angle  of  the 
shell  bears  one  to  four  teeth;  the  marking  consists  of  wavy  ridges 
^nd  striae,  producing,  by  the  crossing  of  two  sets  springing  from 
the  two  lower  angles,  a  reticulation  covering  more  of  less  of  the 
entire  shell.  The  head-shield  and  the  spaces  between  these  mark- 
ings are  densely  striated.  Color  yellowish,  often  opaque.  Length 
O.2-i.-0.40  mm.  At  times  abundant.  Birge  alone  has  seen  the 
males;  his  description  agrees  with  Kurz's  account  of  the  male  of 
A,  exigua,  save  that  the  former  speaks  of  spines,  and  the  latter  of 
thorns,  along  the  post-abdomen. 

Sp.  4.    Aloiiella  exigua,  Lilljeborg. 

Lynceiis  exiguus,  lill..tkborg,  leydig,  fkic. 
Alon^lla  cxiijua,  bars,  kurz. 
PUnrojnis  cjclgiius,  schoedlkr,  p.  e.  mdeller. 
7  Lyjicetus  aeulcattia,  fischer. 

Aside  from  the  diflFerences  in  the  male  sex  as  above  indicated, 
this  form  is  said  to  have  a  convex  lower  margin,  a  rounded  post- 
■abdomen,  and  the  pigment  fleck  nearer  the  end  of  the  beak  than 
the  eye,  The  absence  of  the  fine  striation,  finally,  is  the  most 
marked  characteristic.  Length  0.30-0.33  mm.  Not  identified  in 
America. 

(?)  Sp.  5.    Aloiiella  grisea,  Fischer. 

This  species  is  included  here  on  the  authority  of  Kurz.  The 
«hell  may  or  may  not  be  toothed  at  the  lower  corner,  and  is  partly 
lined  and  partly  reticulate;  but  the  only  character  which  at  all 
^parates  this  species  from  the  above  seems  to  be  the  position  and 
form  of  the  head,  which  is  said  to  be  blunt  and  nearly  horizontal, 
•as  in  Gamptocercus  rectirostris.  Is  this  a  transition  to  Graptole- 
Wis? 

Sp.  6.    Alonella  pygiiia?a,  Sars. 

(Plate  H     Fi^.  7.) 
AUmapygmcM,  sars. 
PUuroanAatrarmertuB,  schoedler. 
AUma  transverga,  p.  s.  3iuellek. 
XyureiM  nantM.  prig. 
•AloneUapygmoBa,  kurz. 
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The  form  is  rotund,  much  like  species  of  Chydorus  in  the  highly 
arched  dorsal  outline;  the  beak  is  rather  short  and  depressed;  the- 
lower  outline  of  the  valves  is  very  convex  in  front,  and  barely 
sinuate  behind,  where  it  terminates  in  a  minute  spine.  The  shell 
is  marked,  as  in  no  other  lynceid,  by  lines  running  diagonally 
'  backward,  and  only  on  the  lower  part  reticulated,  if  at  all. 

The  post-abdomen  is  short,  broad  and  rounded  below;  the  claw 
has  a  single  basal  spine.  Length  0.20  mm. — 0.28  mm.  This  is  the 
smallest  member  of  the  Cladocera.  In  form  it  so  nearly  resembles 
Chydorus  that  upon  first  sight  the  writer  took  it  for  a  member  of 
that  genus.  Our  one  specimen  measured  0.25  mm.  The  shell  is 
marked  by  plications  rather  than  striae,  which  arch  over  the  back. 

Sp.  7.    Aloiiella  straiat,  Schoedler. 

This  species  is  said  to  resemble  A.  exigua  in  habit  and  sculpture 
of  shell;  the  form  is  quadrangular  and  not  greatly  elevated  in  the 
middle;  the  lower  margin  is  nearly  straight  and  fringed  with 
bristles;  the  posterior  angle  is  rounded  and  unarmed.  The  anten- 
nules  with  their  seta3  extend  beyond  the  beak;  the  pigment  fleck  is 
smaller  than  the  eye  and  half  way  to  the  beak.  The  post-abdomen 
is  long  and  narrowed  toward  the  end;  there  are  seven  or  eight  anal 
spines,  and  two  spines  on  the  terminal  claw.   Length  about  0.5  mm. 

SCB-GENUS  PlEUROXUS. 

Section  A.     Pleuroxus  {verus),  Baird. 

This  group  of  lynceids  is  most  obviously  defined  by  the  long 
'^beak'\  formed  by  the  extension  of  the  chitinous  covering  of  the 
head.  (There  is  rarely  a  beak  in  the  sense  of  that  word  as  applied 
in  the  case  of  Scapholeberis  or  Daphnia,  but  the  antennules  are 
simply  attached  to  low  prominences  on  the  under  side  of  a  broad 
shield-like  projection  of  the  shell.)  This  beak-like  projection  is 
acute  and  often  long  and  either  curved  backward  or  even  bent  for- 
ward. The  fornices,  or  lateral  projection  of  the  head-shield,  are 
narrow.  The  form  varies  much,  but  is  almost  alwaj^s  very  strongly 
convex  above,  and  the  posterior  margin  is  thus  only  a  fraction  of 
the  whole  hight  of  the  animal.  In  some  American  species  the  body 
is  very  much  elongate,  and  these  also  depart  from  the  characteristic 
habitus  of  the  eenus  in  having  strong  longitudinal  striae  instead  of 
^-— Q      The  lower  posterior  shell  angle  has  teeth  which,  ia 

-^^fjrft  posterior  margin.     The  post* 
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abdomen  is  slender,  usually  truncate  and  armed  behind  with  a  single 
set  of  sharp  teeth  on  either  aide;  the  terminal  claw  has  usually  two 
spines  and  may  be  serrate. 

The  male  has  a  shorter  beak,  the  post-abdomen  is  more  or  less 
modified,  and  the  first  foot  has  a  powerful  hook.  The  winter  eggs 
frequently  have  a  true  ephippium;  and  sometimes  this  structure  is 
like  that  of  Chydorus,  toward  which  the  round  forms  of  this  genus 
seem  to  lead.  There  are  upwards  of  a  dozen  valid  species,  several  of 
which  are  American. 

Key  id  Section  A,  Pleuroxus  verus. 

§  Beak  not  curved  forward. 

A.   Shell  reticulate. 
(H)  Post-abdomen  very  narrow. 

1.  P.  hastaiiuf,  8ars. 

2.  P.  straminexu,  Birge. 

(b)  Post-abdomen  not  very  slender. 

*  Terminal  claws  with  twe  spines. 

3.  P.  irigonellw,  O.  F.  Mueller.  (?) 
?.    P.  om€Uu8,  Schcedler. 

**  Terminal  claws  w^ith  a  single  spine. 

4.  P.  acutiroBtris,  Birge. 

fi.   Shell  smooth,  except  upon  the  front  margin. 

5.  P.  adunctus,  Jurine. 
C.  Shell  striped. 

(a) Shell  very  long  and  low. 

*  With  one  tooth  below. 

10.  P.  unidens,  Birge. 

**  Without  a  tooth  ;  female  with  a  hook  upon  the  first  foot. 

8.  P. /ktmatiM,  Birge. 

***  Without  a  tooth  on  the  shell  or  claw  on  the  foot. 

9.  P.  affi,ini8,  Herrick. 
(b)  Shell  high. 

*  Ix>wer  angle  spined. 

t  Antennae  with  eight  setae,  anterior  margin  of  valves  toothed. 

7.   P.  denticulatus,  Bi rge. 
ft  ADtennse  wtth  seven  setae. 

6.  P.  hairdit,  Schoedler. 

**  Whole  posterior  margin  of  shell  npined  (Percantha. ) 

11.  P.  truncata,  O.  F.  Mueller. 

§§  Beak  procurved  (Rhypophilus.) 

▲.  Shell  reticulate. 

*  Faintly  and  regularly. 

IS.    P.  glaher,  Schoedler. 
**  Strongly  and  Irregularly. 


inate  1.    *  .^ 

Phurnxits  Uevis,  bars. 

Plcitroxiis  hastut lis,  p.  e.  murllbb. 

Form  somewhat  oval,  dorsal  line  strongly  curved,  posterior  mar- 
gin short,  with  a  tooth  below;  head  short,  beak  very  long,  straight- 
ish;  shell  obscurely  reticulate.  Post-abdomen  very  long,  narrow, 
with  small  teeth;  claw  with  two  basal  spines.  Color  corneous. 
The  sculpture  consists  of  faint  reticulations.  The  ephippium  forms 
a  truncation  of  the  upper  part  of  the  shell.  Length  0.50 — 0.55  mm. 
The  male  has  a  shorter  beak;  the  first  foot  has  a  weak  hook,  and 
the  spermatozoa  are  spherical. 

?  Sp.  2.    Pleuroxus  straiiiineuSy  Birge. 

This  form  is  the  American  representative  of  the  preceediog,  if 
not  identical  with  it.  Birge  mentions  minute  striae  in  the  meshes. 
P.  stramineus  is  said  to  be  lower  than  P.  hastatus,  while  its  beak  is 
shorter.  Undoubted  specimens  of  P.  denticulatus  exhibit  the  same 
differences,  an  increase  in  the  convexity  of  the  shell  accompanying 
an  increase  in  the  length  of  beak.  The  form  of  the  abdomen  ap- 
pears nearly  identical,  if  we  compare  P.  E.  Mueller's  plate  IV,  fig. 
18,  with  the  outline  given  by  Birge  at  plate  II,  fig.  11.  The  color 
in  both  is  deep,  especially  during  the  period  when  the  winter  egg  is 
forming.  The  direction  of  the  reticulations  is  said  to  differ,  but 
P.  E.  Mueller's  figure  does  not  furnish  positive  evidence  ot  this. 
Length  Q.6  mm. 

Sp.  3.    Pleuroxus  trlgonelhis,  0.  F.  Mueller. 
Lynciivitrioonfllus,  o.  F.  muellkr,  likvin,  lillteboro,  leydig,  f&ic. 

Pleuroxus  triuomUus,  SCHOKDLEU,  P.  K.  MUELLER,  KURZ. 
/  Plcuroxits  oniatuji,  stiiOEDLKR. 

Dorsal  line  strongly  arched;  the  beak  rather  long,  straightish; 

pigment  fleck  smaller  than  the  eye.     Shell  faintly  reticulate,  the 

markings  consisting  of  transparent  ridges.     Post-abdomen  widest 

*  ^^1^  attenuated  slightly  toward  the  end,  which  is  truncate; 

-^^^  one  very  small  basal  spine.   The  anal 


STATE  GEOLOGIST.  109 

margin  of  the  post-abdomen  has  a  series  of  small  spines,  and  the 
lower  shell-margin  is  hairy.  The  post-abdomen  of  the  male  is 
somewhat  as  in  Crepidocercus,  and  densely  hairy;  the  first  foot  has 
a  moderate  hook. 

To  judge  from  Kurz's  statements,  P.  ornatus,  Schoedler,  is  not 
specifically  distinct.    Not  yet  identified  in  America. 

m 

Sp.  4.    Pleuroxus  aciitirostris,  Birge. 

This  form,  with  Harporhynchus,  imitates  in  some  respects  the 
Alonellse,  from  which  they  difier  in  having  the  beak  elongated  and 
recurved.  Birge's  description  does  not  state  what  the  form  of  the 
fornices  is,  but  he  intimates  that  the  general  resemblances  are  with 
Pleuroxus.     The  general  shape  is  as  in  P.  hamatus. 

'*The  post-abdomen  is  broad,  compressed,  truncated,  with  numer- 
ous fine  caudal  teeth.  The  terminal  claws  have  only  one  basal 
spine.''  ''The  valves  are  reticulated  as  in  P.  [Alonella]  insculptus, 
although  not  so  plainly.''    Length  0.35  mm.    Southampton,  Mass. 

Sp.  5.    Pleuroxus  adunctus,  Jurine. 

MonoctUu^  aduncttis,  jurine. 

Pleuroxtui  adunctxu,  schoeduelb,  p.  k  muelleb,  kubz. 

Very  like  P.  trigonellus,  but  with  the  back  more  strongly  arched^ 
The  anterior  part  of  the  shell  is  striped.  The  beak  is  shorter  than 
in  P.  trigonellus,  but  no  other  permanent  differences  are  discover- 
able. The  temptation  to  believe  this  a  mere  varietal  form  of  P. 
trigonellus  is  great.  Indeed,  four  species  (the  two  here  noted,  P. 
bairdii  and  P.  denticulatus,  Birge,)  are  very  nearly  related.  The 
ephippiumi  where  known,  is  marked  hy  minute  punctation  and  a 
darker  color. 

Sp,  6.    Pleuroxus  bairdii,  Schoedler. 

PUurorus  trigoneHus,  baibd. 
Pleuraxiu  bairdii,  kubz. 

This  form,  so  far  as  can  be  gathered  from  Baird's  brief  descrip- 
tion and  figures,  differs  from  the  others  in  having  the  shell  marked 
by  straight  parallel  lines  running  diagonally  backward  and  upward, 
and  in  lacking  one  of  the  terminal  bristles  on  the  5-setose  ramus  of 
the  antennae.  The  first  is  a  possible  but  unusual  structure,  while 
the  second  might  result  from  an  overlooking  of  the  very  small  seta 
which  fills  this  place  in  the  other  forms.  Baird  himself  did  not 
distinguish  it  from  P.  trigonellus. 


This  species  is  smaller  than  those  of  the  preceding  group  and 
forms  a  transition  to  the  two  next  to  be  described  in  the  greater 
elongation  of  the  shell,  which  is,  however,  higher  and  more  strongly 
arched.  The  head  and  beak  are  much  as  in  P.  denticulatus.  The 
lower  margin  is  concave  posterior  to  the  middle  and  slightly  conyex 
at  the  posterior  angle,  which  is  unarmed.  The  lower  margin  is 
hairy.    The  markings  are  as  in  P.  denticulatus,  but,  in  addition, 
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there  is  a  set  of  horizontal  striae  all  over  the  shell.  The  post-abdo- 
men is  widest  in  the  middle  and  almost  exactly  as  in  P.  denticula- 
tus.  The  first  foot  bears  a  claw  such  as  ordinarily  distinguishes 
the  males. 

The  only  specimens  which  I  have  seen  were  from  the  Tennessee 
river,  near  Waterloo,  and  near  Decatur,  in  Alabama.  My  notes 
contain  no  reference  to  the  minute  striations,  which  could  perhaps 
be  hardly  seen  with  the  instrument  employed.  The  process  of  the 
labnim  is  long  and  rather  acute,  the  beak  moderate,  and  the  pig- 
ment fleck  very  large.  The  markings  on  the  anterior  of  the  valves 
are  irregular  and  are  inter-connected  by  cross  lines  or  anastomoses. 
Ova  two.  (The  genus  Anchistropus  has  a  hook  upon  the  first  foot, 
but  is  like  Chydorus.) 

Sp.  9.   Pleuroxus  affinis.  (Sp.  n.) 

(Plate  H.    Fig.  2.) 

A  small  species  with  elongated  shell  and  longitudinal  striae,  form- 
ing a  link  between  the  preceding  and  the  next,  to  which  it  is 
closely  related.    Shell   broadest  in   front,  upper  contour  nearly 
straight;  anterior  part  of  the  lower  margin  evenly  arched,  posterior 
margin  rather  low.     Head  very  short;  beak  very  long,  narrow  and 
somewhat  incurved;  antennules  and  antennae  very  small;  eye  evi- 
dently larger  than  the  pigment  fleck.    The  post-abdomen  is  as  in 
P.  denticulatus,  or  a  little  lons^er  proportionately.    The  markings, 
«o  far  as  observed,  consist  of  diagonal,  faint,  numerous  and  parallel 
lines  posteriorly,  and  others  springing  from  the  anterior  margin. 
There  is  no  tooth  behind;  the  teeth  on  the  post-abdomen  are  small 
and  not  numerous.   The  upper  margin  of  the  shell  is  not  sharp  but 
roanded.   Thus  this  pretty  and  unique  form  is  clearly  distinguished 
from  all  its  allies  although  unfortunately  only  this  very  imperfect 
description  and  schematic  figure  can  be  given.     Found  in  Weakly 
pond,  Culbert  county,  near  Florence,   Alabama,  where  with  an 
Alona,  Chydorus  sphaericus  and  Scapholeberis,  it  formed  the  clado- 
ceran  fauna  of  the  pool. 

Sp.  10.    Pleuroxus  unidenSy  Birge. 
(Plate  F.    Fig.  16). 

An  extreme  among  these  elongated  species,  the  length  of  body  fall- 
ing little  short  of  double  the  hight.  The  dorsal  line  is  very  flat 
«nd  slightly  but  evenly  arched;  the  lower  margin  is  evenly  convex 


Lynccwi  truncatus,  muellek,  koch,  zaddach.  lievin,  fischer,  lilljeboro.  let- 
dig,  FRIC. 
Pcrcaiithd  fruncaUi,  baird,  schoedler,  kurz. 
Phuro.vn.^  tt'um'atns,  v.  e.  mubllek. 
Pt:rcautha  brcviroftris,  scuoedler. 

This  species  is  widely  distributed  in  Europe,  but  is  replaced  in 
America  by  the  following.  The  shell  is  high,  the  dorsal  contour 
arched;  beak  rather  long  and  straight;  lower  margin  slightly  con- 
vex, setose;  posterior  margin  straight,  armed  with  very  strong  teeth 
entirely  across  it;  the  anterior  margin  also  is  dentate,  as  in  the  next. 
The  valves  are  covered  with  strong  strife,  springing  from  the  an- 
terio-central  part  and  radiating  toward  the  free  margins.  The  post- 
abdomen  is  of  moderate  size  and  in  form  much  as  in  the  next.  The 
ephippium  causes  a  considerably  change  in  form  and  coloration.  \ln 
the  male  the  beak  is  shorter,  and  the  abdomen  has  finer  teeth.  The 
first  foot  has  an  extraordinarily  large  hook.  The  length  is  about 
0.5  mm.  to  0.6  mm.  Percantha  brevirostris,SchoedIer,  differs  in  the 
length  of  the  beak  only. 
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Sp.  12.    Pleuroxus  prociirviis,  Bir^e. 

(Plate  E.     Fig3.  3,  4.) 

In  size  and  general  appearance  this  most  interesting  species  is 
similar  to  the  above,  and,  especially,  to  P.  denticulatus.  The  gen- 
eral form  and  even  the  details  of  structure  agree  almost  to  identify 
with  the  latter.  The  structure  of  the  posterior  margin  is  like  Per- 
cantha,  while  the  rostrum  is  bent  abruptly  upwards  as  in  Rhypo- 
philus.  In  small  individuals  the  length  is  greater  proportionally. 
The  lower  margin  is  slightly  convex  or  nearly  straight,  and  fringed 
by  bristles  which  are  stronlgy  pectinate;  the  anterior  and  lower 
margins  are  toothed  as  in  Percantha.  The  shell  gland  is  more  as 
in  the  Daphnidae  than  most  lynceids.  The  number  of  posterior 
teeth  is  variable.  The  ephippium  is  as  in  P.  denticulatus.  Length 
0.40  mm.  to  0.60  mm.  Not  rare,  but  less  common  than  P.  denticu- 
latus. The  male  post-abdoraen  is  like  that  of  P.  denticulatus;  the 
rostrum  is  as  in  the  female. 

Of  the  species  following  it  may  suflBce  to  say  that  they  are  corpu- 
lent, filth-loving  representatives  of  P.  trigonellus,  P.  adunctus  and 
P.  bairdii,  respectively,  which  have  turned  up  their  noses  at  a  super- 
ficial existence  and  buried  themselves  in  the  mire  and  debris  at  the 
bottom  of  the  pools.  It  might  be  fanciful  to  assume  that  the  curved 
snout  is  used  for  "rooting,"  but  the  fact  that  these  '*Schmutz- 
peterchen''  lynceids  would  find  a  long  straight  beak  in  the  way  is 
suggestive. 

Sp.  13.  Pleuroxus  (Rypophilus)  glaber,  Schoedler. 
Pleurorua  persoTuUiM,  p.  e.  mueller. 

The  shell  is  high  and  squarish,  the  fornices  narrow,  the  beak 
slightly  pro-curved,  the  lower  margin  nearly  straight,  with  two  or 
more  teeth  at  the  posterior  angle.  The  antennae  have  seven  setee 
only.  The  male  is  almost  exactly  as  that  of  P.  trigonellus.  Length 
0.55  mm.  to  0.65  mm.;  male  0.5  mm. 

Sp.  14.  Pleuroxus  (Rypophilus)  personaius,  Leydig. 

That  this  species  is  really  distinct  is  by  no  means  certain;  how- 
ever, it  is  stated  that  the  shell  is  less  regularly  aud  more  markedly 
Teticalated,  and  the  markings  lack  the  elevations  described  under 
P.  trigonoUas,  which  are  present  in  the  previous  species.  It  lives 
in  filth  and  covers  itself  with  it. 
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8p.  15.    Pleuroxus  (Ri/pophilus)  uiicinatus,  Baird. 

The  shell  is  ridged  with  lines  running  upward  and  backward,  as 
in  P.  bairdii;  the  lower  angle  of  the  shell  has  three  teeth,  and  the 
beak  is  more  horizontal  than  in  the  above.  In  size  and  characten 
this  is  almost  identical  with  P.  bairdii,  with  which  it  occurs  in 
England. 

This  completes  the  list  of  swine-like  members  of  the  genus;  thest 
well  deserve  to  be  studied  from  a  morphological  stand-point. 

Pleroxus  nasutus^  Gay,  is  a  poorly  described  form  from  Chili,  re- 
sembling, according  to  Schoedler,  P.  ornatus  =  triaronellus. 

A  species  of  Percantha  (Lynceus  armatus.  Gay)  is  found  in  Chili 

NOTE  TO  PLEUROXUS.— The  two  specles  p.  antdens  and  P.  afflnls  are  quite  dtverM 
from  the  type  of  the  genus  and  approach  in  some  respects  to  Leptorhynchus.  P.  afflnis 
particularly,  has  a  recurved  beak.  I  am  in  doubt  about  P.  hamatus  and  P.  acutirostrls 
which  is  said  to  be  reticulated  ;  but  it  seems  likely  that  the  species  above  mentioned 
stand  In  closest  relation  to  Leptorhynchus. 


Section  B.    Leptorhynchus^  Herrick.  ^ 

The  species  for  which  Sars  formed  the  genus  Harporhynchus  is 
of  Alona-like  habit,  but  has  a  beak  which  exceeds  that  of  any  known 
Pleuroxus  in  length,  being  simulated  in  this  respect  by  the  Amer- 
ican P.  acutirostris,  which  is,  however,  in  other  respects  more  nearly 
allied  to  Pleuroxus. 


Leptorhynchus  falcatus,  Sars. 

Harporhynchus  falcatvi;s^  sabs. 
AlonafalcaUXf  sabs,  p.  e.  mubllbb. 

Body  oblong,  arched  above;  ventral  margin  nearly  straight,  setose 
with  a  spine  at  the  posterior  angle;  beak  strongly  curved,  foldec 
laterally;  pigment  spot  larger  than  the  eye.  The  post-abdomen  \\ 
wide,  sides  nearly  parallel,  armed  with  a  few  strong  teeth  belo^ 
and  a  lateral  line  of  spines;  caudal  claw  with  a  single  small  basa 
spine. 

VIII. — Genus  Phrixura,  P.  E.  Mueller. 

Oblong,  wide;  posterior  shell-margin  little  less  than  whole  hight 
Post-abdomen  terete,  obtuse  at  the  end,  which  is  armed  with  i 
cluster  of  spines  of  which  the  terminal  ones  are  similar  to  the  others 


1  Harporhynchus  is  preoccupied  in  ornithology. 
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Sp.  1.    Phrlxiira rectlrostris,    P.E.Mueller. 

(Plate  I.    Fii?.  18.) 

TBeak  acute;  shell  striated  longitudinally,  slightly  arched  above; 
tral  margin  rounded,  with  a  round  and  unspined  angle  behind, 
gth  0.5  mm.     Not  j'^et  encountered  in  Minnesota. 

IX. — Genus  Chydorus,  Leach. 

This  genus,  if  it  be  really  of  generic  value,   contains   minute 

und  animals  which  appear  in  the  water  like  animate  pin-heads 

small  size.   Their  motion  is  arollins:,  wavering  hobble;  and  they 

live  by  preference  upon  vegetation,  or  in  slime  at  the  bottom  of 

I>ool8.    Occasionally  they  may  be  seen  in  sunshiny  weather,  dis- 

I>orting  themselves  near  the  surface  in  immense  numbers.     There 

two  common  species,  and  six  more  which  are  more  rare  or  in 

not  valid. 

The  sexual  period  occurs  at  two  different  periods  (i.  e..  May — 

June,  and  December),  but  in  probability  is  not  confined  to  any 

J>^riods.     The  males,  which  only  rarely  are  found  even  in  these 

periods,  have  the  abdomen  narrowed  or  excavated  to  accomodate  it 

^  the  peculiar  alteration  of  the  brood-cavity  which  takes  place  in 

^^e   sexually  mature  female.    The  connection  takes  place  by  the 

i^nsertion  of  the  abdomen  within  this  chamber,  which  is  facilitated 

^y  the  reduced  size  of  the  abdomen.    The  modification  of  the  shell 

^f  the  brood-cavity  above  referred  to  consists  in  the  thickening  of 

tne  wall  posteriorly,  which  may  or  may  not  result  in  the  deforming 

W  the  shell,  as  shown  in  plate  F,  fig.  7,  taken  from  Kurz.     This 

^^y  be  termed  an  ephippium,  although  it  differs  somewhat  from 

*ne  modified  shell  so  called  in  Daphnia.   The  male  element  consists 

^^  nearly  round  nucleated  cells,  and  the  opening  of  the  vas  deferens 

^  interior  to  the  terminal  claws.     The  members  of  this  genus  are 

^taong  the  most  minute  forms  of  the  family  or  the  entire  group. 

Concisely  put,  the  characters  are  as  follows: 

Form  globose,  not  obviously  truncate  behind;  head  terminating 
m  a  sharp,  long,  curved  beak,  which  lies  close  upgn  the  anterior 
liuurgins  ot  the  valves;  antennse  short;  eye  larger  than  the  pigment 
fleck;  abdomen  flattened,  excavated  in  the  male;  intestine  with  no 
antei!or  caeca,  doubly  convoluted,  with  an  anal  caelum.  Three  spe- 
eies  found  in  Minnesota. 


(PbteF.    Figs.  4,  7,  8  and  10.) 
Lvnceus  sphariciis,  o.  f.  :aJUELLER,  m.  edwards,  koch.  zaddach.  lievei*,  fischeb 

MLL.TEBORCS  LETDIO,  TOTH,  ZENKER,  FRIC. 

Monnculwi  Kphariciut,  jcrine. 

Chydorus  muelhri,  lkach. 

Chij'hrus  8itharicu.i,  baikd,  schoedler,  p.  e.  muffler,  lctz,  kurz.  birge. 

Form  nearly  spherical,  as  seen  from  above  broadly  oval;  in  young 
specimens  truncate  behind;  an tennules  of  moderate  size,  in  the  male 
very  large,  with  curved  flagellum  near  the  middle  of  anterior  mar- 
gin; pigment  fleck  often  nearly  as  large  as  eye;  beak  of  moderate 
length,  blunt  in  the  male;  first  foot  strongly  hooked  in  the  male; 
post-abdomen  short,  broad,  rounded  at  the  end,  armed  with  S — 9 
sharp  teeth;  shell  reticulated  with  polygonal  meshes.  Color  light, 
unspotted.     Length  0.50  mm. 

This  species  occurs  in  Spring  earlier  than  most  forms,  and  is 
ranked  as  the  most  abundant  of  the  micro-crustacea,  being  found 
over  the  whole  circumpolar  L'^nd-area.  The  ephippium  for  the 
winter  egg  was  observed  by  Kurz,  but  the  period  at  which  it  is 
formed  seems  variable. 

C.  sphiiericus  of  a  previous  report  seems  to  have  been  the  follow- 
ing species  which  is  more  common  in  Minnesota  in  the  clearer 
lakes.  A  small  form  in  our  large  lakes  measures  0.3  mm.;  it  may 
be  distinct. 

Sp.  2.    Chydorus  globosus,  Baird. 

(Plate  F.    Figs.  1,2, 3  and  9.) 
Chydonis  gloltoims,  baird,  lilljkborc.  schoedler,  leydiq.  p.  e.  musllbb,  fric, 

KURZ,  BIRGE. 

Form  globose,  very  broad;  an  tennules  very  large  with  a  strong 
lateral  seta  on  a  small  elevation;  swimming  antennae  exceedingly 
small;  the  shell  gland  is  well  developed;  the  pigment  fleck  is  much 
smaller  than  the  eye;  beak  very  long  and  incurved;  post-abdomen 
rather  long,  more  slender  than  the  last,  broader  near  the  end  which 
is  truncate,  bearing  about  20  spines  on  the  margin  near  which  is  a 
lateral  series  of  minute  bristles;  the  terminal  claws  are  straightish, 
spined  along  the  basal  half,  and  have  an  accessory  spine;  the  shell 
is  very  indistinctly  reticulated  and  spotted;  color  dark;  length  0.7- 
0.8  mm.;  male  0.55  mm.  The  males  have  the  abdomen  very  nar- 
row for  the  entire  length. 

This  species  is  considered  rare  elsewhere,  but  is  not  infrequent  in 
•  —wt  near  Minneapolis. 
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Sp.  3.    Chydoms  ovalis,  Kurz. 
(Plate  F.    Fig.  11.) 

Form  oval,  nearly  twice  as  long  as  high;  beak  long;  aatennules 
two-thirds  as  Ions:  as  the  beak,  with  two  elon&;ated  sensory  filaments 
above  the  others;  pigment  fleck  nearly  as  large  as  the  eye;  antennae 
small;  shell  margins  heavily  fringed  anteriorly;  post-abdomen  of 
moderate  size,  rounded  at  the  end,  with  about  8  teeth  near  the  end; 
shell  smooth.    Length  0.4  mm. 

This  species  is  rather  near  C.  sphaericus,  differing  in  having  the 
shell  smooth,  antennae  shorter,  and  beak  longer.  This  species  is 
not  yet  known  in  America. 

Sp.  4.    Cbydorus  cselatus,  S  hoedbr. 

(Plate  F.    Fig.  12.) 
Vhydorus  adunctus,  Schoedleb. 

This  small  species  is  about  0.4  mm.  long,  and  resembles  the  young 
of  C.  globosus  in  form,  from  which  as  well  as  from  all  known  spe- 
cies it  is  distmguished  by  the  markings  of  the  shell,  which  consist 
of  series  of  rounded  elevations  (or  depressions?)  arranged  parallel 
to  the  lower  margins  of  the  shell  and  head.  The  description  is  very 
incomplete,  aud  the  only  other  author  who  appears  to  have  seen 
the  animal  is  Kurz,  who  adds  that  the  sensory  filaments  of  the  an- 
tennae are  unequal  in  hight,  aud  that  the  so  called  elevations  are 
really  depressions.  A  form  with  a  few  depressions  about  the  edge 
and  characters  of  this  species  was  once  seen  in  the  vicinity  of  Min- 
neapolis. 

Sp.  5.    Cliydorus  uitidus,  Schoedler. 

(Plate  F.    Figs.  5,  6.) 

.  Shell  smooth  and  reo^ularly  punctate;  the  head  resembles  C.  sphae- 
ricas,  but  the  pigment  fleck  is  much  smaller  than  the  eye,  to  which 
it  is  much  nearer  than  to  the  end  of  the  beak;  the  post-abdomen  is 
broader  near  the  end,  and  bears  a  row  of  10 — 12  teeth  on  either  side. 

(?)  Sp.  6.    Cliydorus  latus,  Sars. 

Very  possibly  a  variety  of  C.  globosus,  from  which  it  differs  in 
the  shorter  beak  and  greater  size.    Length  0.66  mm. 


Sub-rotund,  prominent  above,  sinuate  behind;  lower  and  poster- 
ior margins  rounded,  lower  margin  ciliated.  Head  raovably  united 
to  the  body;  beak  long,  separated  by  an  indentation  from  the  head 
shield.  The  shell  is  broad,  as  seen  from  above.  Shell  punctate 
anteriorly  and  marked  below  by  indistinct  oblique  stria3.  Anten- 
nules  with  seven  seta?  and  two  small  thorns  on  the  end  of  each 
ramus.  Post-abdomen  truncate;  the  terminal  claws  with  a  minute 
tooth  at  thejbase;  posterior  margin  sinuated,  rounded  below  and 
there  densely  armed  with  minute  teeth.  Abdominal  setae  long  and 
flexible.  Pigment  fleck  of  medium  size,  much  nearer  to  the  eye 
than  to  the  beak.     Length  about  0.33  mm. 

(?)  Cliydorus  latifrons,  Dana.  (U.  S.  Explorinpr Expedition,  Rep.  on  Crust., 

vol.  II,  p.  1274.) 

Very  tumid;  in  side  view  rotund,  head  not  separate,  very  short- 
beaked;  beakjslender  and  close  to  the  body,  acute;  in  upper  view 
animal  very  broad,  truncate  anteriorly,  the  front  thereby  nearly 
as  broad  as  the  body;  behind  low,  triangular  and  obtuse.  Feejee 
islands. 

(?)  Cliydorus  albicans,  Gay, 

from  Chili,  is  imperfectly  described;  but  it  is  interesting  to  note  the 
occurrence  of  this  genus  there. 

X.— Genus  Anchistropcs,  Sars,  (?) 

Very  similai^in  form  to  Chydorus;  valves  gaping  below  anteri- 
orly; antennules  small;  process  of  labrum  rounded.  Post-abdomen 
attenuated  toward  the  end,  densely  covered  with  fine  teeth;  terminal 
claws  denticulate.  First  foot  with  a  powerful  claw,  protruding 
beyond  the  shell.  Eye  very  large.  Shell  indistinctly  reticulate. 
Sars  says  of  his  Anchistropus  emarginatus  that  on  cursory  inspec- 
tion it  would  be  taken  for  the  young  of  Chydorus  globosus.  He 
found  but  few  specimens,  about  0.35  mm.  long.  The  suggestion  is 
still  possible  that  the  young  males  of  some  Chydorus  are  here  mis- 
taken for  a  new  genus.  The  males  of  Chydorus  globosus  were  not 
known  till  1878,  and  their  early  form  is  still  unknown.  The  young 
females  have  a  tolerably  strong  claw,  though  it  is  not  much  curred. 
I  have  once  found  a  peculiar   lynceid  measuring  0,46  mm.,  with 
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unevenly  but  distinctly  reticulate  shell,  slender  abdomen,  and  a 
strong  claw  which  was  dentate.  There  were  several  young  (more 
than  two),  and  the  shell  in  these  was  more  regularly  reticulate.  All 
efforts  to  find  a  second  specimen  failed,  and  the  one  seen  was  some- 
what mutilated;  hence  I  am  unable  to  determine  its  real  position. 

XL — Genus  Monospilus,  Sars. 

Head  separated  by  a  depression  from  the  body;  shell  high,  com- 
pressed, posterior  margin  somewhat  less  than  the  greatest  hight  of 
the  shell.  Post-abdomen  broai,  ornamented  with  lateral  and  post- 
erior spines;  claws  large,  with  a  single  basal  tooth.  The  compound 
eye  is  absent,  its  place  being  taken  by  the  pigment  fleck,  which  is 
the  functional  eye.  * 

Monospilus  dispar,  Sars. 

(Plate  I.    Fi^.  21.) 

Lynreu*  tenutrostrte,  FISCHER,  Abh.  ueberelnige  neue  Daph.  uud  Lynceidae.  p .  427, 

tab.  Ill,  figs.  9-10  {fide  Sars). 
MonospUtis  dUpar,  bars,  Crust.  Cladoc.  I  Omgn.  af  Christlania,  p.  165. 
Monospilus  dt^par, MUELLER,  Danmark's  Clad.,  p.  196. 

Shell  roundish;  ventral  margin  setose;  posterior  angle  rounded, 
marked  above  with  numerous  impressions.  Antennules  small;  an- 
tennae long,  with  seven  setae.  Post-abdomen  short  and  broad,  bear- 
ing a  series  of  spines  along  the  excavated  posterior  margin,  and 
ornamented  on  the  sides  with  clusters  of  bristles.  The  shell  in  old 
individuals  is  not  moulted  but  remains  as  in  Ilyocryptus,  covering 
the  greater  part  of  the  new  shell.  The  figure  shows  an  old  indivi- 
dual with  its  successive  coverings  still  clinging  to  it.    Like  Ilyo- 

1 9o  much  interest  attaches  to  this  species  that  we  reproduce  the  Latin  description  of 
flwSb  **  Testa  in  aduUibus  valvulis  compositn  phiribus,  altera  alteri  imposita,  a  latere  visa 
lata,  latitudine  maxima  in  i>arte  antica  sitn;  marKinu  siiperiore  antice  valde  prominente, 
posfeerioreetinferiore  ciliatorotundatis.  Caput  mobile,  perparvum  et  valde  depressum, 
■opine  impressione  parva  sed  distincta,  a  testa  cetera  disjunctum,  deorsum  in  rostrum  rec* 
turn  et  breve  apioe  obtuso  exiens.  Animal  supra  visum  sat  compressum,  latitudine  maxima 
eaplte  mi^re  ante  medium  sito.  Pars  superior  testae  et  capitis  impressionibus  numerosis 
lOtondatis  notata.  Antennse  l-mi  paris  minutxe  structura  ut  in  ceteris  Lynceidis ;  2-di  paris 
■itloDg»,  nunc  alterosetas  4  et  aculeum  unum  apicalem,  altero  setas  3  ct  aculeos  duos, 
quonuu  alter  lonsrua  articulo  prime  ejusdem  rami  adflxus  est,  grerunte.  Postabdomen  breve 
etlattun,  apieem  versus  truncatum ;  margine  postoriore  supra  obtuse  angulato,  ad  ang^ulum 
Inlbriorem  rotundatum  seriebus  duabus  aculeorum  inque  latcribus  setis  vel  spinulis  brevi- 
boa numerosis  pneditum ;  ungues  terminates  ad  basin  aculeo  longo  armati.  Intestinum,  ut 
In  ceteris  Lynceidis,  in  thorace  laciuem  fere  duplicem  format.  Macula  nigra  unica  minima 
prope  basin  antennarum  2-di  paris ;  maculee  infra  oculari  in  ceteris  Lynceidis  simillima,  in 
oonspicitur.  quee,  quum  oculus  verus  compositus  in  omnibus  ceteris  Grustaceis 
distinctus  omninoab^it,  organuni  quam(|uam  rudimentare  visus  halicnda  est. 
param  pellucidum,  colore  fulvescente.    LongiL  parum  supra  K)  mm  " 
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cryptus,  this  animal  passes  its  life  in  filth  at  the  bottom  of  pools, 
and  rarely  emerges  to  the  light  of  day.  What  little  visual  function 
there  may  be  is  vesked  in  the  larval  organ. 

The  specimen  &om  which  the  drawing  was  made  measured  0.45 
mm.  The  first  glance  at  this  rarest  of  all  entomostraca  affords  proof 
of  its  unique  character.  The  strongly  arched  shell  is  so  compressed 
as  to  bear  little  resemblance  to  Ghydorus.  The  dorsal  line  passes 
with  little  angle  into  the  high  posterior  margin.  There  is  a  rounded 
angle  below,  armed  with  two  teeth — the  shortened  representatives 
of  the  fringing  spines  of  the  straight  lower  margin.  The  head  is 
depressed  and  very  short,  but  the  nari'ow  beak  is  produced  to  below 
the  margin  of  the  valves.  It  is  rounded  so  as  to  resemble,  as  seen 
in  front,  a  duck^s  bill.  The  fornices  are  narrow  and  flare  so  that 
the  eye  is  left  partly  exposed  upon  the  side.  The  antennules  are 
not  long  but  slender.  The  labrum  has  a  very  large  lamella,  which 
is  crenulate  in  front  and  acute  below,  the  labrum  proper  being  large. 
The  systematic  position  of  this  genus  is  a  matter  of  considerable 
interest,  for  it  is  the  only  member  of  the  whole  order  in  which  the 
larval  eye  is  the  only  one  developed,  and  the  first  thought  would 
be  that  this  must  be  a  primitive  synthetic  type,  in  other  words, 
historically  the  oldest  of  Cladocera.  Closer  study  does  not  warrant 
the  theory.  There  is  much  to  indicate  that,  though  essentially  lyn- 
ceid,  it  stands  in  close  connection  with  the  higher  members  of  the 
family  and  perhaps  has  more  than  a  superficial  resemblance  to  such 
degraded  lyncodaphnids  as  Ilyocryptus.  All  things  considered, 
however,  our  diagram  stands  with  this  genus  as  a  degraded  offshoot 
of  the  more  typical  stem  of  Lynceidae. 

SUB-ORDER  II.— GTMNOMERA. 

This  group  is  easily  recognized  by  the  almost  entire  absence  of 
the  shell,  which  forms  so  conspicuous  a  part  in  the  greater  number 
of  the  Cladocera.  Here  it  serves  simply  to  form  a  pouch  or  brood- 
sac  for  carrying  the  eggs  and  embryos.  The  feet  are  nearly  terete 
and  prehensile,  with  but  slight  indications  of  branchial  appendages. 

FAMILY  POLYPHEMIDiE. 

Feet  five  pairs.   Antennae   with  the  rami  three-  or  four-jointed. 

I. — Genus  Polyphemus,  De  Geer. 
Head  very  large,  separated  by  a  depression  from  the  compact 
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body;  shell  covering  but  a  part  of  the  dorsal  region.  Feet  all  with 
an  internal  dentate,  and  an  external  lamellate  appendage.  Caudal 
seta  upon  a  long  process  of  the  post-abdomen. 

Sp,  1.    Polyphemus  pedicnlus^  Linn. 

(Plate  B^  .  Fiffs.  4—6.) 

MonoctUuB  pedieuluB,  liknads,  1746.    qmblin,  LIdd.  Syst  Nat.  fabricius,  Ent.  Syst., 

etc.    8UI.ZBB,  iQsecten.    manitbu  Eocyclop.  Metb. 
MonoctUus  pedieulus  ramosus,  dk  obbr,  Mem.  pour  serv.  a  I'Hlst.  des  lus. 
Polyphemtu  ocultw,  mdellbr,  Zool.  Dan.  Prod,  et  Entomost.   cuvibr,  Tab.  elemeDt 

LATREiLLB,  Hlst.  Nat.  Crust.,  etfi.    LBAcn,  Edln.  Eacyc. 
Potyp/iemuaatoanorum,  LB ACH.  Diet.  Sc.  Nat.    latreille.  Cav.  Rig.  An.    dkma- 

BE8T,  Cons.  Gen.  Crust. 
Polyphemus  pediaUuSt  stb aus,  Mem.  Mus.  d'Hist . ,  etc.  M .  edwards,  Hist.  Nat.  Crust. 
MononUtu  polyphemus,  JVRiifM,  Hist.  Nat.  Monoc. 

Oephdloadiju stagnorum,  lamarck.  Hist.  An.  Vert,    bosc,  Man.  d'Hist.  Nat.  Crust. 
MvnoculuB  ocu1u8t  gmelin,  LJnn.  Syst.  Nat. 
SccUiceruB  pedieulus,  koch,  Deutscb .  Crust. 
PolypTiemus  pedieulus,  baird,  Brit.  Entom. 
Polyphemus oculus,  lirvin,  Brancb.  d.  Danz. 
Polyphemus  stagnonim,  fischbr,  Ueber  die  in  d.  Umg.  von  St.  Petersburg,  vorlcom. 

Crust. 
Polyphemus  pedieulus,  ltll.jeboro.  De  Crust,  ex  ord.  trib. 
Polyphemus  ocnlus,  leydig.  Naturg.  d.  Dapb. 

Polyphemus  pedieulus,  schoedlrb,  Neue  Bsitr.  zur  Naturg.  d.  Cladocereu. 
Polyphemus  hochii, 

Polyphemus  oculus,  "  **  **  *' 

Polyphemus  pedieulus,  p.  e.  mubller,  Danmark's  Cladocera.    kurz,  Dodekas  n  euer 

Cladoceren.    weismann,  Beitr.  zur  Naturg.  der  Dapbnoiden. 

BiRGE,  Notes  on  Cladocera. 
Polyphemus  oceidentalis,^  herrick. 

There  are  two  well-marked  varieties  of  this  species:  one  is  found 
commonly  in  the  clear  lakes;  the  other,  which  I  have  only  once 
seen,  was  found  in  a  very  shallow  weedy  marsh.  The  diflference  in 
size  is  quite  remarkable.  Our  ordinary  form  measures  less  than  1 
mm.  The  lars^er  form,  including  the  stylets,  is  1.6  mm.  The 
ordinary  variety,  although  highly  colored,  is  yet  transparent,  while 
the  large  variety  is  deep  red  and  quite  opaque.  The  relationship 
between  the  two  forms  is  quite  like  that  maintaining  between 
Diaptomus  stagnalis  and  D.  sanguineus.  Some  slight  structural 
differences  are  observable  between  the  two  varieties,  as  in  the  form 
of  the  antennules,  yet  quite  insignificant  when  compared  with  the 
striking  difference  in  size  and  coloration.  Number  two  may  be 
called 

1  Polyphemus  occidentalis.  Ddkay  --  Limulus. 


In  order  to  make  the  relation  clear  between  these  forms,  I  add 
measurements  of  this  species,  tbllowinsf  each  with  the  correspond- 
ing measurement  of  P.  pediculus  in  parenthesis;  animals  of  the 
same  age,  as  far  as  possible,  being  chosen.  Head  (capsule  of  eye) 
0.3  mm.  (0.2  mm.);  head  and  thorax  0.7  mm.  (0.45  mm.);  abdomen 
0.7  mm.  (0.56  mm.):  caudal  stylet  0.36  mm.  (0  26  mm.);  caudal 
filaments  0.36  mm.  (0.3  mm.).  Whole  length  of  antennae  0.54  mm. 
(0.42  mm.);  first,  second  and  third  joints  of  the  3-joi n ted  ramus  0.08, 
0.06  and  0.10  mm.,  respectively.  The  formation  of  the  resting  eggs 
or  ^'dauer-ei"  seems  to  go  on  at  the  same  time  with  the  partheno- 
genetic  reproduction. 

II. — Genus  Bythotrephes,  Leydig. 

Much  like  Polyphemus,  but  the  external  appendage  of  the  feet  is 
rudimentary,  and  the  abdomen  extends  out  into  a  most  enormous 
spine.  The  single  species  is  that  described  by  Leydig  as  B.  longi- 
manus,  which  was  found  in  the  stomach  of  Coregonus  wartmanni. 
B.  cederstromii,  of  Schoedler  and  P.  E.  Mueller,  the  latter  author 
now  identifies  with  the  above,  and  concludes  that  the  supposed 
difierences  arose  from  "I'etat  de  maceration  des  examplaires  exa- 
mines.'' (Les  Cladoceres  des  Grands  Lacs  de  la  Suisse^  p.  11.) 
This  species  may  be  looked  for  in  the  depths  of  the  Great  Lakes. 
(See  plate  U,  fig.  10.) 

HI. — Genus  Podon. 
IV. — Genus   Evadne. 

These  are  compact  oval  forms  confined  to  the  sea.  See  Claus, 
Zur  Kenntniss  des  Baues  der  Polyphemiden^  Vienna,  1877,  for  the 
best  account  of  the  anatomy. 

FAMILY  LEPTODORID.E. 

Feet  six  pairs.  Antennae  with  both  rami  four-jointed.  Body 
elongated,  not  curved,  shell  very  much  reduced. 
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Leptodora  hyaliua,  Lilljeborg, 
(Plate  N.    Figrs.  6,  7), 

the  only  species,  is  found  rarely  in  the  larger  lakes  of  Europe  and 
America. 

See  Bau  und  Lebenserscheinung  von  Leptodora  hyalina^  Weis- 
maun,  1874;  also,  Oni  en  diniorph  Udvikling  samt  General ioyisiexel 
has  Leptodora,  G.  0.  Sars,  1873;  also,  Bidrag  til  Cladocerenes  For* 
plantningshistorie,  P.  E.  Mueller. 

The  work  of  Sars  is  particularly  valuable,  showing  that  the  young 
produced  from  the  winter  egefs  pass  through  a  metamorphosis  not 
experienced  by  the  summer  or  parthenogenetic  brood.  P.  E.  Muel- 
ler mentions  the  pathological  condition  induced  by  the  plants  of 
the  Saproiegnia. 
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CHAPTER  III. 


ORDER  COPEPODA. 

This  extensive  order  contains  minute  and  predominatingly  pre- 
daceous  animals  which  constitute  no  inconsiderable  part  of  the 
fauna  of  fresh  and  salt  waters.  They  serve  a  beneficent  purpose 
both  as  scavengers  and  as  providing  food-supply  for  the  fry  of  fishes 
and  other  aquatic  animals. 

Copepods  are  never  enclosed  in  a  bivalved  shell  but  ordinarily 
exhibit  a  more  or  less  elongated  cylindrical  form  composed  of  two 
obvious  sub-divisions.  There  are  a  few  species  whichi  by  the  great 
prolongation  and  expansion  of  some  of  the  tergites  or  dorsal  shields, 
seem  to  simulate  shelled  Crustacea.  The  anterior  part  of  the  body, 
or  cephalothorax,  is  composed  of  ten  somites  which  are  frequently 
considerably  united  or  fused.  Five  of  these  segments  constitute 
the  head  and  bear  respectively  the  following  appendages:  first,  a 
pair  of  several-  to  many-jointed  antennae  which  are  never  prim- 
arily sensory  in  function,  although  they  usually  are  provided  with 
sense  hairs  or  other  like  organs;  second,  a  pair  of  two-branched  an- 
tennules,  which  sometimes  become  almost  simple  or  prehensile; 
third,  a  pair  of  mandibles  in  the  form  of  masticatory  or  piercing 
organs,  these  being  usually  provided  with  a  palpus;  fourth,  a  pair 
of  maxillae  of  various  form  and  function;  fifth,  a  pair  of  maxillii>eds 
which  not  infrequently  subdivide  in  later  life  to  form  what  appear 
to  be  two  distinct  pairs. 

The  five  thoracic  segments  have  each  a  pair  of  shimming  feet 
consisting  typically  of  a  two-jointed  base  and  two  like,  three-jointed 
rami.  The  symmetry  is  frequently  broken  by  the  retardation  of  the 
development  of  the  inner  ramus,  while  the  fifth  pair  of  feet  may 
become  rudimentary  and  in  various  ways  subserve  the  organs  of 
sex.  The  five  abdominal  aegments  are  nearly  devoid  of  appendages 
and  are  continued  posteriorly  by  two  caudal  stylets  which  bear 
strong  setae  constituting,  in  many  forms,  a  tail-fin  or  spring. 
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All  copepods,  even  such  as  are,  in  later  life,  parasitic,  begin  their 
existence  as  free-swimiDg  nauplii,  such  as  are  represented  on  plate 
S,  fig.  13,  and  plate  K,  fig.  8. 

Though  the  vast  majority  of  genera  and  species  are  marine,  it 
would  seem  that  fresh- water  copepods  make  up  in  the  number  of 
individuals  what  they  lack  in  variety. 

As  we  are  dealing  primarily  with  the  fresh-water  species,  no 
lengthy  description  of  the  group  is  here  necessary. 

The  earlier  history  of  our  knowledge  of  the  animals  of  this  ojfder 
is  given  by  Baird.  According  to  this  authority,  the  first  to  mention 
any  fresh-water  species  of  this  group  was  Stephan  Blankaart  ^  in  his 
Schou'burg  der  Rupsen,  Wonnerij  Ma'den^  en  vliegende  Diekens  tot 
Amsterdam.  Leeuwenhoek  adds  numerous  interesting  details  and 
is  accredited  by  Hoek  with  being  to  first  to  discover  the  relation 
between  the  remarkably  diverse  stages  which  occur  in  the  history 
of  the  Cyclops.  However,  it  is  evident  that  he  had  a  very  incomplete 
knowledge  of  the  metamophoses. 

De  Geer  gives  rather  characteristic  figures  of  acyclops  in  Memoi- 
res  pour  servir  a  VHistoire  des  Insectes,  vol.  vii,  1778. 

Mueller^  in  his  great  work  on  Entomostraca,  adds  new  facts, 
defines  species  and  forms  the  genus  Cyclops. 

Ranidohr  in  1805  gave  sundry  additions  to  the  knowledge  of 
these  animals  in  his  Beitraege  zur  Natiirgeschichte  einiger  Deutschen 
Monoculus-^rten,  In  this  work  the  post-embryonic  history  is  quite 
fully  outlined. 

Jurine^  in  his  classic  work  Histoire  des  Monocles  qui  se  trouvent 
aux  Envirous  de  Geneve^  1820,  crystallized  what  previous  authors 
as  well  as  his  own  original  experiments  had  brought  to  light  of  the 
anatomy  and  biology  of  these  animals. 

Ferusaac  (Memoire  sur  deux  novelles  espices  d'Entomostraces) 
redescribes  known  species. 

Gunnery  Stroem^  and  Viviana^  seem  to  have  had  little  effect  on 
the  knowledge  of  the  group,  though  they  wrote  prior  to  Juriue. 

A  recent  author  attempts  to  revive  the  names  of  Jurine,  though 
hitherto  it  has  been  thought  hazardous  to  attempt  a  specific  identifi- 
cation. 

The  German  author,  C.  L.  Koch^  who  only  incidentally  studied 
this  group,  distinguished  more  or  less  perfectly,  a  variety  of  species 
which  have  been  reinstated  in  our  literature  by  Rehberg.   Although 

llj^JdnititdStephanxuBlanchardus.  Hoek  recosrnlzed  Cyclops  brevicaudatus  orC 
UciwpidAtas  «a  the  one  described,  chiefly  through  knowledge  of  the  present  inhabitants  of 
thelooaUty. 


this  proceeding  seems  quite  unjust  to  the  careful  authors  whose 
descriptions  are  recognizable  in  themselves,  the  law  of  priority  must 
probably  prevail.  Koch's  Deufschlands  Krusfaceen  appeared  in  1838. 

BaircVs  British  Entomosfraca^  without  greatly  extending  our 
knowledge  of  this  order,  put  in  readable  form  and  made  available  to 
English  readers  what  was  known,  and  added  interesting  facts.  He 
distinguished  two  families  of  Copepoda,  (1.)  Cyclopidae,  (2.)  Diap- 
tomida?.  The  first  included  the  genera  (1.)  Cyclops,  (2.)  Can thocamp- 
tus»  (3.)  Arpacticus,  (4.)  Alteutha;  and  the  second  the  general  (1.) 
Diaptomus,  (2.)  Temora,  (3.)  Anoralocera. 

Fischer^  who  contributed  not  a  little  to  our  knowledge  of  the 
distribution  of  fresh-water  Cladocera,  was  the  next  to  describe  valid 
species.  He  described  the  species  found  near  Moscow  and  St.  Peters- 
burg, Russia. 

Ouchakoff  h  likewise  a  Russian  author,  but  his  writings  are  quite 
unknown  to  me. 

The  justly  famous  Swedish  naturalist,  W,  Lilljeborg,  who  has 
left  his  mark  on  so  many  branches  of  natural  science,  has  not 
neglected  the  microscopic  Crustacea  of  his  fatherland.  Oni  de  inom 
Skaane  foerekommande  Crusfaceer  af  ordningarne  Cladocera^  Ostra- 
coda  och  Copepoda  is  the  somewhat  formidable  title  of  his  work, 
published  in  1855.  He  recognized  the  following  genera  of  Cope- 
poda: Diaptomus,  Temora,  Dias,  Ichtyophorba,  Tisbe,  Tachidius, 
Harpacticus,  Canthocamptus,  and  Cyclops.  A  species  each  of  Diap- 
tomus and  Canthocamptus  is  described,  and  two  species  of  Cyclops. 
(It  would  seem  from  authors'  quotations  that  other  species  are  de- 
scribed in  an  appendix,  but  the  copy  I  have  seen  lacks  this.)  The 
author  who  has  done  most  for  micro-carcinoiogy  in  general  is  Carl 
Clans ^  of  Vienna.     His  principal  works  are: 

1.  "Das  Genus  Cyclops,"  etc.    In  Wiegmann's  Archivf  tier  Natur^ 
geschichfe.     1857. 

2.  '*  Weitere  Mittheiluugen  ueber  die  einheimischen  Cyclopiden." 
The  same,  1857. 

3.  Die  Freilehenden  CopepodeUj  1863. 

The  later  work  especially  is  indispensable  to  the  student  of  Co- 
pepoda, though  in  reality  it  is  more  important  in  respect  to  marine 
Copepoda. 

In  the  meantime  a  work  appeared  in  Norwegian,  with  Latin  de- 
scriptions, from  the  pen  of  G.  0.  Sars,  This  has  been  largely  over- 
looked.   It  is,  unfortunately,  unaccompanied  by  plates,  but  the  de- 

epvirkfinnc  Vkoar  flio  cfomM  nf  f Via  nQfnroliaf 
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A  little  later  a  second  brief  contribution  from  this  author  was 
published,  but  I  have  not  seen  it. 

Sir  John  Lubbock  in  1863  describes  species  of  fresh-water  cope- 
pods,  but  the  publication  seems  no  longer  necessary. 

Heller^  in  Tyrol,  Fric^  in  Bohemia,  and  Uljanin^  in  Asia,  have 
studied  the  copepod  fauna. 

A  Russian  paper  by  Poggenpol  and  Uljanin  is  quoted  as  "A 
Catalogue  of  the  Copepoda,  Cladocera  and  Ostracoda  of  the  vicinity 
of  Moscow,"  by  Rehberg,  and  as  from  the  ProtokoUe  der  kais.-na^ 
turw.  anthropoL  und  ethnogr,  Ges,  in  Moskau^  but  by  Cragin  who 
pablishes  a  translation  apparently  of  the  same  paper,  in  part,  as 
from  the  '*  Bulletin  of  the  Friends  of  Natural  History." 

Hoek^  in  the  Tijdschrift  der  Nederlandsche  Dierkundige  VereenU 
ging  (Magazine  of  the  Zoological  Society  of  the  Netherlands)  1875, 
and  later  in  German  in  the  Niederlaendisches  Archivfuer  Zoologie^ 
gave  excellent  figures  and  descriptions  of  some  species  which  Glaus 
had  too  hastily  treated. 

In  1878  A.  Gruber  gave  descriptions  of  "Two  fresh-water  Cala- 
nidae." 

In  the  same  year  the  first  volume  of  Brady's  fine  ^^British  Cope- 
oda "  appeared.  A  purely  technical  work  and  briefly  written,  it  is 
yet  very  comprehensive  and  in  the  main  reliable.  This  is  a  worthy 
successor  of  the  Ray  Society's  earliest  publication  on  entomostraca 
— Baird^s  great  work. 

In  the  sixth  vol.  of  the  Abhandlungen  d,  naturwissefischaftlichen 
Vereine  zu  Bremen^  Herman  Rehberg  gives  a  systematic  review  of 
synonomy,  and  in^  the  revision  unites  several  species  in  a  manner 
that  the  present  »7riter  had  independently  been  driven  to  do.  It  is 
probably  impossible  either  to  substantiate  or  positively  deny  some 
of  this  writer's  identifications  of  the  species  of  the  older  authors. 

This  paper  also  contains  an  observation  of  a  hermaphroditic  Cy- 
clops, which  it  is  interesting  to  compare  with  similar  anomalies, 
described  by  Kurz  in  Cladocera. 

In  the  vii  Band  of  the  same  periodical,  Rehberg  adds  to  and 
modifies  some  of  the  views  expressed  above.  In  the  same  number 
18  a  description  of  a  new  species  of  Temora  by  Poppe.  (The  same 
species  occurs  in  the  semi-saline  waters  of  the  Gulf  of  Mexico,  and 
had  well-nigh  gone  into  print  under  a  new  name  when  this  was 
seen.) 

In  the  above  review  we  ha^e  noticed  only  the  more  important 
foreign  works  on  the  Copepoda  and  those  including  fresh- water 
forms.    Dana's  magnificent  Crustacea  of  the   Wilkes^  Exploring 


Several  articles  in  the  Naturalist  bring  the  bibliography  up  to 
May,  1883,  when  F,  W.  Cragin  published  in  the  Trans.  Kansas 
Academy  of  Science,  "A  Contribution  to  the  History  of  the  Fresh- 
water Copepoda/'  In  this  paper  ten  species  of  Cyclops  are  described 
or  mentioned.  The  author  ignored  previous  American  literature 
and  thus  adds  somewhat  to  synonomy.  The  plates  are  lithographic, 
and  are  carefully,  if  not  artistically,  prepared.  A  valuable  feature 
is  the  translation  of  the  descriptions  of  Poggenpol's  species  from 
the  Russian. 

These  papers,  together  with  the  outline  presented  beyond,  it  is 


'11    r -    1 •_   p r.i  — 
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Since  writing  the  above,  it  is  brought  to  my  notice  that  in  April, 
1881,  V.  T.  Chambers  gave  some  account  of  a  species  of  the  Hai- 
pacticidae  referred  by  him  to  Tachidius.  This  species  is  particularly 
interesting  on  account  of  its  novel  habitat.  Tachidius  (?)fonticola, 
Cham.,  is  found  in  the  saline  waters  of  Big  Bone  Springs,  Ky.,  and 
thus  is  very  distant  from  any  marine  congeners.  It  is  perhaps 
doubtful  if  the  generic  reference  can  be  sustained,  but  the  species  is 
worthy  of  further  study.  The  Diaptomus  described  by  the  same 
author  is  hardly  recognizable. 


FAMILY  CALANID^. 

This  group  is  pre-eminently  marine  and  contains  diverse  and 
graceful  forms  mostly  with  very  elongated  bodies  and  antennae. 
Of  the  six  genera  here  enumerated  as  more  or  less  habituated  to 
the  use  of  fresh  water,  two  are  found  as  yet  only  in  America 
and  one  is  confined  to  Europe. 

Heterocope,  namely,  is  very  near  Epischura,  both  being  restrict- 
ed to  fresh  water.  Diaptomus  and  Osphranticum  are  likewise  only 
accidentally  found  in  the  seas,  though  their  nearest  allies  are  marine. 
The  genus  Limnocalanus  is  as  yet  found  in  America  only  in  the 
Great  Lakes. 

In  the  distribution  of  genera  we  here  follow  Brady,  whose  defini- 
tion of  the  family  Calanidas,  including  Calanidae  and  Pontellidae  of 
authors,  we  quote:  '*  Body  elongated;  composed  of  from  ten  to 
twelve  [obvious]  segments.  Abdomen  nearly  cylindrical,  much 
narrower  than  the  cephalothorax  and  prolonged  at  the  posterior 
extremity  into  two  more  or  less  cylindrical  caudal  branches 
f stylets].  First  segment  of  thorax  often  anchylosed  with  the  head; 
fonrth  and  fiftli  segments  also  often  coalescent.  Head  only  rarely 
divided  into  two  segments.  Anterior  antennae  ver}'  long  and  com- 
IKwed  of  twenty-four  or  twenty-five  joints;  that  of  the  right  side  in 
the  male  often  modified  for  grasping  [geniculate].  Posterior 
antennae  large,  composed  of  a  basal  joint,  from  which  spring  usually 
two  branches,  the  primary  branch  consisting  of  two,  the  secondary 
of  several  joints.  Mandibles  strongly  toothed  at  the  apex,  palp 
(osaally)  two-branched.  Maxilla5  strong,  and  provided  with  a 
many-lobed  palp.  Foot-jaws  strongly  developed:  first  pair  very 
broad;  the  basal  joints  having  on  the  inner  margin  wart-like  pro- 
eesies,  from  which  spring  long  ciliated  bristles;  the  distal  extremity 
divided  into  three  short  joints  which  are  thickly  beset  with  strong 


Undoubtedly  the  most  remarkable  of  fresh  water  copepods  are 
the  two  American  species  of  this  genus.  It  is  not  yet  certain  that 
the  second  species  may  not  be  a  young  stage  of  the  first  but  it  seems 
quite  improbable. 

Related  with  Heterocope,  Sars.  The  antennae  are  25-jointed, 
the  right  of  the  male  being  geniculate.  The  thorax  is  6-jointed» 
the  last  two  segments  being  partially  coalesced.  The  abdomen  is 
five-jointed  in. the  male  and  four-jointed  in  the  female,  one  branch- 
ed, in  the  male  modified  for  prehension.     Abdomen  of  male  with  a 


*net<*rooope  is  said  by  Patten  (Crazcn)  to  be  conitnon  at  Watertown,  Conn. 
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prehensile  appendage  on  the  left  side,  often  more  or  less  distorted. 
Inner  rami  of  swimming  feet  one-jointed.  Caudal  stylets  with 
three  long  setae.  The  first  mention  of  an  animal  of  this  genus 
seems  to  be  Pickering's  description  of  Scopiphora  vagans  from  deep 
water  in  lake  Ontario.  It  seems  almost  certain  that  the  species  so 
imperfectly  described  in  Dekay's  Crustacea  of  New  York,  is  none 
other  than  a  species  of  Epischura,  but  [  hesitate  to  substitute  for 
a  name  accompanied  by  good  descriptions  and  figures,  and  one 
which  has  already  been  incorporated,  to  some  extent,  into  our 
literature,  one  which  is  founded  on  a  description  so  imperfect  and 
general  that  one  incidental  character  alone  enables  one  to  guess  its 
application.     The  following  is  Pickering's  description: 

"  Body  small,  eye  single,  near  the  anterior  margin  of  the  shield. 
Antennae  large,  and  as  long  as  in  the  preceding  genus  [Cyclops], 
and  has  the  same  motions  in  the  water.  Abdomen  terminating 
in  two  styles,  each  with  three  setae;  la«t  or  three  last  joints.  Ova- 
ries none;  legs  spiny." 

What  is  meant  by  the  "brush"  fails  to  appear,  unless  the  speci- 
mens were  ornamented  with  some  parasitic  plants  or  animals. 
The  three  setae  ot  the  caudal  stylets  and  long  autenufe  will  place 
this  form  in  no  American  genus  save  Epischura.  But  even  this 
statement  of  Pickering  may  be  held  doubtful. 


Sp.  1.    Epischura  lacustris,  Forbes. 

(Pla^.eQ.    Fig.  15.) 

"  The  scond  segment  of  the  abdomen  of  the  male  is  twice  as  long 
as  the  first,  and  produced  to  the  right  as  a  large,  elongate,  trian- 
gular process,  somewhat  hooked  backwards  at  the  tip.  The  third 
segment  is  similarly  produced,  but  rounded  and  expanded  at  the 
tip,  which  is  roughened  before  and  behind. 

From  the  right  side  of  the  fourth  segment  arises  a  stout  process 
bearing  at  its  apex  a  hatchet-shaped  plate  with  seven  broad  obtuse 
serratures  on  its  anterior  margin.  This  process  is  roughened  be- 
hind, where  it  is  opposed  to  the  concave  side  of  the  left  ramus  of 
the  furca-  From  the  same  side  of  the  fifth  segment,  a  short  flat- 
tened plate,  of  a  spatulate  or  paddle-like  form,  extends  forward 
above  or  beyond  the  toothed  process  just  mentioned. 

The  antennae  are  25-jointed,  and  reach  to  the  second  segment  of 
the  abdomen.    There  are  especially  prominent  sensory  hairs  on  the 


first  and  third  joints,  borne  at  the  tips  of  long  spines.  The  anten- 
nules  are  short,  the  ramus  apparently  but  three-jointed,  the  short, 
median  joints  common  in  this  appendage  being  only  obscurely  in- 
dicated. The  mandible  has  but  seven  teeth,  the  first  simple  and 
acute,  separated  from  the  second  by  an  interval  about  equal  to  the 
second  and  third,  the  second  to  the  sixth  bifid,  the  seventh  entire 
and  acute.  The  usual  plumose  bristle  is  replaced  by  a  sharp, 
simple  spine. 

The  outer  ramus  of  the  fourth  pair  of  legs  has  two  teeth  at  the 
outer  tip  of  each  of  the  two  basal  joints.  The  terminal  joint  of 
this  ramus  is  armed  as  follows;  a  short  simple  spine  at  middle  of 
outer  margin  and  another  at  the  distal  outer  angle;  a  single  and 
long  terminal  seta,  strongly  and  sharply  toothed  externally  and 
plumose  within,  and  four  long  plumose  seta3  attached  to  the  inner 


margin. 


The  left  leg  of  the  fifth  pair  in  the  male,  viewed  from  behind,  has 
the  basal  joint  very  large,  broader  than  long,  with  the  inner  inferior 
angle  produced  downwards  as  a  long,  stout,  curved  process  or  arm 
as  long  as  the  two  remaining  joints.  The  second  joint  is  trapezoid- 
al, shortest  within.  The  third  joint  is  about  half  as  wide  at  base 
as  the  first,  is  straight  without,  with  a  sharp,  small  tooth  at  its 
distal  third,  and  bifid  at  tip.  On  the  inner  margin  this  joint  is  at 
first  dilated  a  little,  and  then  deeply  excavated  to  the  narrow  tip, 
to  receive  the  lower  end  of  the  left  leg,  the  lower  two-thirds  of  this 
margin  forming  the  segment  of  a  circle. 

The  right  leg  is  two-jointed,  the  first  joint  twice  as  broad,  enlarg- 
ed at  the  lower  end,  forming  an  auriculate  expansion  at  its  inner 
inferior  angle.  The  second  joint  is  conical  in  outline  and  about 
two-thirds  as  long  as  the  first. 

The  terminal  bristles  of  the  rami  are  ver}^  broad  and  strong  in  the 
female,  the  outer  one  especially  having  an  extraordinary  size  and 
thickness.  There  is  also  at  the  outer  angle  of  each  ramus  a  short, 
stout  spine,  that  on  the  left  ramus  being  inflated  like  the  outer 
bristle.     Length  .065  in. 

The  legs  of  the  fifth  pair  in  the  female  are  three-jointed  and 
similar,  the  basal  joint  short  and  broad,  the  second  two  and  one- 
half  times  as  long  as  wide.  The  leg  terminates  by  four  diverging 
teeth,  preceded  by  two  others,  one  oil  each  side. 

Taken  in  the  towing  net  abundantly  in  October,  ISSl,  at  Grand 
Traverse  bay;  also  obtained  rarely  by  Mr.  B.  W.  Thomas,  from  the 
city  water  of  Chicago." 

Occurring  in  Minnesota,  probably  in  lake  Superior. 
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Sp.  2.    Epischura  fluviatilis,  Herrick. 

(Plate  Q.    Figs.  14  and  16.) 

Similar  to  the  above  but  smaller  (.04  in.)  The  females  are  very 
similar,  though  the  fifth  feet  are  more  elongate  and  differently 
spined.  The  abdomen  is  perfectly  straight  and  the  three  caudal 
setae  are  of  nearly  equal  size.  The  claw  is  armed  with  eight  teeth, 
all  but  the  first  of  which  are  emarginate.  The  abdomen  of  the 
male  is  straight,  but  has  a  strong  process  on  the  left  side  which 
bears  a  movable  claw  laterally  and  a  small  second  segment  which 
terminates  in  two  small  spines.  The  fifth  foot  of  the  male  is 
peculiar;  the  inner  ramus  (or  the  left  foot)  lamelliform,  one-jointed, 
with  two  opposable  claws;  the  right  branch  is  simple  and  3-jointed, 
in  form  like  that  of  the  female.  Here  we  have  the  most  marked 
difference  between  the  two  species.  Found  in  Mulberry  creek, 
Cullman  county,  Alabama,  Although  a  considerable  number  were 
examined  no  oviferous  female?  were  found,  while  the  males  contain- 
ed the  spermatophores  and  can  hardly  be  thought  immature,  and, 
as  it  is  in  the  male  that  the  most  marked  differences  appear,  the 
two  specifes  seem  certainly  distinct. 

in. — Genus  Temora,  Baird. 

(Plate  H.    Figs.  8— 16.) 

This  genus  contains  several  marine  forms  and  two  which  are 
found  also  in  streams  opening  into  the  sea.  The  species  seem  to 
be  as  follows:  T,  velox^  Lilljeborg,  T.  longicornis,  Mueller,  (=r. 
finmarchia^  Baird,  ^^Diaptomus  longicaudatus^  Lubbock),  T. 
armata^  Claus,  T,  imrmis,  Boeck,  and  T,  affinis,  Poppe.  T. 
clausii,  Hoeck,  is  said  by  Poppe  to  be  certainly  identical  with  T. 
▼elox.  Hoeok's  figures  are  incomparably  better  than  any  of  the 
preceding,  but  he  seems  to  have  been  misled  by  errors  in  Lilljeborg. 
The  species  described  by  me  before  the  Academy  of  Sciences  of 
Minnesota  (but  still  unpublished)  as  T.  gracilis,  from  the  brackish 
waters  bordering  the  gulf  of  Mexico,  agrees  very  closely  with  T. 
affinis,  Poppe.  (Abhandlungen  v.  naturw,  Vereine  z.  Bremen, 
1880,  p.  55.)  This  name  mu?t  therefore  take  precedence.  This 
species  has  been  found  in  the  Rhine  and  rivers  flowing  into  the 
gulf  of  Mexico,  as  well  as  in  the  marine  or  brackish  waters  into 
which  these  rivers  flow.  The  occurrence  of  the  genus  in  American 
fresh  waters,  justifies  its  mention  here. 


First  reported  as  Potamoichetor  before  the  Minnesota  Academy 
of  Sciences  in  1879,  but  owing  to  a  disastrous  fire,  publication  was 
prevented.  Priority  probably  belongs  to  Forbes'  name,  since, 
although  first  printed  in  the  tenth  annual  of  this  survey,  the  edition 
was  not  distributed  till  after  the  August  issue  of  the  American 
Naturalist  of  1882,  containing  the  description  above  alluded  to. 
Forbes  says  this  genus  has  antenna?  23-jointed;  all  the  specimens  we 
have  gathered  from  Minnesota  to  Alabama  had  24-jointed  anten- 
nae.    The  original  description  of  *Totamoichetor"  is  appended. 

*'Cephalothorax  six-jointed,  distal  segments  evident;  abdomen, 
in  the  male,  five-jointed,  in  the  female  four-jointed;  antenna? 
twenty-four-jointed,  the  right  geniculated  as  in  Centropages 
(^  Ichthyophorbia);  first  pair  of  feet  with  the  rami  both  three- 
jointed,  like  the  following;  feet  of  the  fifth  pair,  in  the  female,  like 
the  preceding,  but  with  a  spine  of  the  joint  preceding  the  terminal 
one  enlarged  and  divaricated  somewhat  as  in  Centropages;  in  the 
male,  the  right  with  a  two-jointed  outer  ramus,  the  terminal  joint 
of  which  is  spined  and  bears  near  its  base  a  blunt  expansion  of  its 
inner  margin;  outer  ramus  of  left  foot  three-jointed,  armed  with 
unequal  spines;  inner  branches  smaller,  similar,  three-jointed;  the 
terminal  joint  bearing  curved  spines;  ovary  and  testes  as  in  Diap- 
tomus,  with  which  the  mouth  parts  agree  in  the  main;  eyes  me- 
dian, confluent."" 

Our  own  experience  is  that  the  single  species  of  this  genus 
prefers  estuaries  of  running  water.  Forbes,  however,  has  taken  it 
from  swamps  and  wayside  pools. 

Sp.  I.    O.spliranticiiiii  labronectiun,  Forbes. 

(Plate  Qj .     Figs.  1—8 and  1:3—14.) 
PotamoichcU'V /urn>^ii^,  HEKRiCK.  Cyclopidn-  of  Minnesota,  etc  ,  p.  224. 

''  Rather  slender,  and  in  size,  as  well  as  general  appearance,  re- 
sembling the  smaller  forms  ofDiaptomus;  antennae  rather  stout, 
reaching  but  little  beyond  the  feet,  appendaged  as  in  Diaptomusi 
in  the  male  strongly  geniculated,  but  somewhat  variously  so;  the 
six  joints  preceding  the  terminal  four  are  thickened;  those  preced- 
ing the  joint  or  hinge  are  arcuate  on  the  distal  margins;  the  secondary 
antenna?  are  about  as  in  Diaptomus;  mandibular  palp  two-branched, 
the  outer  three-jointed,  the  inner  two-jointed;  the  terminal  joint  of 
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the  shorter  branch  bearing  spven  setae,  of  the  other  four,  the  proxi- 
mal joint  of  the  former  with  three  stout  spines;  the  maxillfe  nearly 
like  Diaptomus;  the  processes  have  respectively  the  following 
uumbers  of  setae:  the  basal  plate  eight,  the  small  processes  at  base 
of  posterior  branchial  appendage  one,  the  appendage  itself  twelve, 
terminal  portion  three  groups,  first  containing  nine,  the  second 
three,  and  the  third  four  or  five,  the  upper  of  the  anterior  processes 
two,  and  the  lower  three;  fifth  feet  nearly  like  the  others  in  size; 
the  right  in  the  male  having  the  outer  branch  but  two-jointed  by 
the  coalescence  of  the  two  outer  to  form  an  arcuate  and  deformed 
appendage,  armed  at  the  end  with  three  stout  equal  spines;  corres- 
ponding branch  of  left  foot  three-jointed;  the  terminal  joint  bearing 
three  unequal  spines,  each  of  the  preceding  joints  only  one;  inner 
branches  similar,  three- join  ted;  terminal  joint  being  short  and  armed 
with  three  short  lanceolate  set^  and  three  longer  ones,  two  of  which 
are  curved  so  as  to  be  slightly  prehensile;  fifth  foot  of  female  with 
both  rami  three- join  ted;  inner  ramus  much  smaller;  antepenult 
sei^ment  of  the  outer  ramus  extending  into  a  large  lanceolate  pro- 
cess; ova-sac  long-ellipsoidal  or  spherical,  reaching  nearly  to  the  end 
of  the  caudal  setae." 

V. — Genus  Diaptomus,  West  wood. 

The  most  widely  distributed  and  well-known  of  fresh  water  Cala- 
nidae,  inhabiting  in  various  species  the  smallest  as  well  as  the  largest 
bodies  of  standing  or  sluggishly-flowing  fresh  water.  Apparently 
a  recently  formed  groiip  whose  nearest  known  ally  is  the  curious 
Pseudo-diaptomus,  found  in  the  gulf  of  Mexico.  The  animals  of 
this  genus  are  apparently  very  susceptible  to  the  influences  of  the 
environment,  and  are  consequently  extremely  variable  not  only  in 
color  but  in  minor  structural  points.  In  America  there  is  a  curious 
fact,  which  is  susceptible  of  diff*erent  explanations,  one  of  which 
was  given  in  the  American  Naturalist  at  various  times  during  the 
year  past.  The  species  or  varieties  fall  in  pairs,  one  of  which  is 
smaller  and  less  highly  differentiated,  while  the  other  is  greatly  en- 
larged and  has  the  peculiarities  emphasized.  These  sets  occur  in 
open  and  shallow  water  respectively.  The  large  varieties  are,  as 
the  rule,  restricted  to  such  shallow  weedy  pools  as  dry  up  during 
sammer  and  freeze  solid  in  winter.  The  forms  intermingle  slightly, 
but  there  are  seasonal  differences  of  greater  or  less  extent. 

The  body  is  composed  of  an  elongated  thorax,  with  which  the 
head  is  united,  forming  a  six-jointed  cephalothorax.     The  abdomen 
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female  these  joints  are  so  united  as  to 
!ar  three- join  ted.  The  antennae  are 
ri?ht  male  limb  is  modified  by  a  coal- 
al  joints,  a  thickeniug  of  others  and 
pines,  hooks,  and  knife-like  ridges  to 
he  first  pair  of  feet  has  two-jointed 
have  both  rami  three-jointed,  save  the 
rently  formed  in  the  sexes,  the  inner 
;  one  or  two-joiuted.     Terminal  joint  of 

in  the  female  very  small  or  apparently 
1  to  form  a  stout  curved  claw.  The  left 
trving,  in  some  st>ecies,  to  affix  the  sper- 
e  female,  while  the  abdomen  is  held  by 
lent  of  the  thorax  has  one  or  two  sharp 
>phore,  or  sperm  case,  is  a  long  tube 
lining,  which  forces  out  its  contents  on 

colors  are  frequently  brilliant. 
his  genus  are  known  in  Europe,  the 

which  seems  universally  distributed. 
t  the  sis  forms  mentioned  below  belong 
pecies;  yet  these  forms  can  be  disting- 
ierving  of  distinct  names.  Two  other 
of  Sars,  but  sufficiently  distinct.    These 

of  the  other  section,  and  can  not  be 

convenient  arrangement  of  the  genus 


B   CtF-SUS   DlAPTOMVS. 

;nna  of  the  male   with  a  hook,    much 
miculatiug  joint. 
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5.    D.  ttagnalis^  Forbes. 
•*  Last  segrment  of  the  thorax  more  or  le<js  united  with  the  previous  one,  bearing  very 
small  spines. 
A.    D.  longieomis,  Herrick. 

(a)  Length  under  2  mm. 
t?<ir.  lepiopu9t  Forbes. 

(b)  Length  over  2  mm. 
var.  HmUiSt  Herrick . 

B.    Head  enlarged. 

7.  D.  laticeps,  Sars. 

II.  Form  slender,  elongate;  head  divided  iuto  two  portions;  antennse 
longy  slightly  altered  in  the  male. 

▲.    Antenna  of  male  with  a  hook. 

8.  P.  graciliSt  Sars. 

B.    Antenna  of  ma'e  without  a  hook. 

9.  D.  pcUlidut,  Herrick. 

(a)  Antennte  much  longer  than  the  body,  inner  rami  of  Hfth  pair  of  feet  in  the  male 
l«jointed. 

var.  jKiUultf-9,  Herrick . 

(b)  Antennte  little  longer  than  the  body,  inner  ramus  of  fifth  feet  bi-articuUte. 
var.  gicUis,  Forbes. 


Sp.  1.    Diaptonius  castor,  Jurine.     [Sars.] 

''Corporis  forma  sat  robusta.  Cephalothorax  in  femina  posticeparum  antice  vero  magis 
attenuatus,  angulis  laminarum  segment!  ultimi  obtusi^.  Segmcntiun  l-niiun  abdominaie 
abeciae  mucrone  laterali.  Rami  caudales  brcvissimi  segments  antecedente  vix  longiores 
setis  oraaois  et  brevibus.  Antenmt;  I-mi  paris  mediocris  longitudinis  reflexie  segmentum 
3-tiu(n  abdominaie  vix  superautes,  animal i  natante  leviter  arcuatte  adque  latera  vergentes  ; 
articulus  ultimus  [?]  antennae  dextrie  maris  in  hamuluni  exicns  acuminatum.  Ramus  an- 
tennarum  2-di  paris  exterior  intcriore  parum  modu  longior.  articulo  ultimo  quam  antece- 
dentibus  5  junctis  breviore.  Articulus  ultimus  pedum  5-ti  paris  in  femina  perrudimentaris 
tabercalum  solum  minimum  aculeo  mio  parvo  in.structum  formans ;  unguis  intus  curvatus 
Doazimus  validusque  ;  appendix  interna  indistincte  bi-articulata  longitudinem  articuli  3-ti- 
•uperans ;  imguis  terminalis  pedis  dextri  maris  longissimus  leviterque  arcuatus.  Saccus 
OTiferus  parva  et  multa  continet  ova  colore  eastaneo.  Color  animalis  variat  ex  fulvo,  cve- 
rnleo  vel  rubro.    Longit.  fern,  interdum  fere  3  mm.     Habitat  in  aquis  stagnantibus.*' 

The  description  quoted  above  from  Sars  does  not  agree  with 
Clans'  or  Brady's  account  of  the  same  species.  From  what  Brady 
says  of  the  English  Diaptomi  one  would  conclude  that  the  same 
yariations  occur  there  as  here.  D.  westwoodii,  which  he  unites 
with  D.  castor,  is  certainly  as  different  from  that  species  as  our  D. 
stagnalis  is  from  D.  sanguineus.  An  actual  comparison  of  specimens 
will  be  necessary  to  clearly  define  the  relation  of  the  American  and 
European  species. 


A  species  found  with  us  in  stagnating  pools  in  early  spring, 
frequently  following  D.  stagnalis  and  giving  place  to  D.  leptopus. 
It  prefers  pools  less  foul  than  those  affected  by  the  latter,  though 
not  rarely  found  with  it  temporarily.  The  species  is  quite  variable, 
and  the  variations  are  in  directions  suggestive  of  other  species. 
Measurements  taken  of  specimens  from  a  gathering  from  two 
pools,  one  being  more  stagnant  than  the  other,  showed  the  follow- 
ing results: — males  from  the  less  stagnant  1.7  mm.;  males  from  the 
other  pool  2.0  mm.;  a  difference  of  0.3  mm.  (Males  of  D.  stagnalis 
from  the  hitter  gathering  measured  3.4  mm.,  while  the  females  of 
that  species  vary  between  3,8 — 3.9  ram.)  Females  measure  about 
1.8  mm.  on  an  average,  of  which  1.3  mm.  is  the  length  of  the  thorax. 
Such  individuals  have  antenna?  1.7  mm.  long.  The  greatest  width 
is  anterior  to  the  middle,  being  about  0.5  mm. 

This  species  differs  from  D.  stagnalis  of  which,  in  most  respects, 

is  a  miniature,  by  the  long  antenna?,  short  abdomen  and 
peculiar  armature  of  the  fifth  feet. 

In  the  female  the  fifth  foot  is  about  05  mm.  long,  and  the  outer 
ramus  has  two  small  spines  on  the  terminal  joint,  while  the  seg- 
ment before  the  last  has  a  powerful  toothed  claw.  The  inner  ramus 
is  not  evidently  two-jointed.  The  first  abdominal  segment  is 
spurred  on  either  side.  The  last  thoracic  segment  extends  into  a 
strong  angle  which  bears  a  heavy  spine  terminally,  and  a  smaller 
spine  dorsal ly.  On  the  dorsal  median  line  is  a  protuberance  or 
''hump''  on  this  segment.  In  the  male  the  outer  ramus  of  the  right 
foot  of  fifth  pair  is  long,  and  terminates  in  a  powerful  curved, 
toothed  claw.  The  inner  ramus  is  small  and  narrowed  toward  the 
end;  on  the  outside  of  the  segment  from  which  it  springs  is  a  blunt 
spine,  which  is  nearly  as  large  as  the  ramus  itself,  and  has  been 
mistaken  fur  it.  The  left  foot  is  verv  fleshv  and  its  inner  ramus 
very  rudimentary.  The  color  is  brilliant  red  or  purple  but  variable. 
Found  in  the  southern  states  in  autumn. 

Sp.  3.    Diaptoiuiis  ininuetoiika,  (Sp.  n.) 
(Plate  Q.     Fi^s.  8—10.) 

A  small  species,  smaller  than  either  D.  longicornis  or  D.  sangui- 
neus, was  gathered  in  a  pool  bordering  lake  Minnetonka,  which 
contained  also  D.  longicornis.     It  unites  the  characteristics  of  both 
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species.  The  antennae  reach  beyond  the  stylets,  the  color  is  dark, 
the  margins  of  the  last  segment  of  the  thorax  is  rather  strongly 
spined,  very  much  as  in  D.  sanguineus.  The  fifth  feet  of  the  female 
resemble  very  much  those  of  D.  leptopus,  but  the  first  segment  of 
the  abdomen  has  a  strong  spine.  The  fifth  foot  of  male  resembles 
that  of  D.  sanguineus  more  than  that  of  leptopus.  This  species 
was  seen  but  once,  and  no  measurements  can  be  given  save  that  of 
the  male  which  was  1.4  ram. 

Sp.  4.    Diaptoiiius  armatiis,  Herrick, 

Is  founded  upon  aji  imperfectly  known  form  in  which  the  an- 
tennae do  not  reach  the  end  of  the  abdomen;  the  thickened  part  of 
the  male  antennae  short;  the  antenna  armed  as  in  D.  sanguineus; 
the  terminal  claw  of  the  fifth  foot  of  the  male  with  a  tooth  near 
the  base;  the  claw  being  nearly  as  long  as  the  ramus. 

Sp.  5.    Diaptoiiiii8  stagiialis,  Forbes. 

(Plate  Q.    Figs.  11  and  1.^.) 
D.  gigant€U8,  herrick. 

The  largest  species  of  the  genus  and,  not  improbably,  too  close 
to  D.  westwoodii,  Lubbock.  The  general  characters  are  like  those 
of  D.  sanguineus,  but  the  form  is  much  more  robust  and  the  anten- 
nae only  moderately  exceed  the  thorax.  The  proportions  may  be 
gathered,  from  the  measurements  given,  In  the  female  the  length 
of  thorax  is  2.5  mm.;  abdomen  1.2  mm.;  antennae  2.3  mm.;  stylets 
0.1  mm.  The  caudal  stylets  are  as  broad  as  long,  or  nearly  so.  The 
last  thoracic  segment  extends  into  an  irregular  process  0.1  mm. 
long,  bearing  a  spine  dorsally.  The  first  abdominal  segment  is 
spurred  on  either  side.  The  fifth  feet  iu  the  female  have  two-jointed 
inner  rami.  The  terminal  segment  of  the  outer  ramus  is  more  than 
ordinarily  distinct,  while  the  claw  is  biserrate.  The  right  foot  of 
the  fifth  pair  in  the  male  is  very  long,  its  claw  being  strongly  tooth- 
ed. On  the  inside  of  the  second  joint  from  the  base  is  a  disc-like  ap- 
pendage peculiar  to  this  species.  The  left  foot  is  short.  The  longer 
ramus  is  three-jointed,  but  the  terminal  joint  is  a  mere  curved  spine, 
opposing  a  spine  from  the  penultimate  segment,  which  is  covered 
with  minute  spines  or  teeth.  The  basal  joint  of  the  ramus  has  a  brist- 
ly protuberance  distally.  The  inner  ramus  is  marked  with  oblique 
ridges.  The  right  antenna  has  a  powerful  hooked  spine  on  the 
antepenult  segment,  the  two  segments  beyond  which  coalesce  in 


maturity  as  in  the  other  related  species.  For  measurements  see 
above.  Color  deep  opaque  red  or  purple.  Appearing  in  early  spring 
as  soon  as  the  ice  is  melted  from  the  pools  which  it  inhabits.  In 
the  south  it  occurs  in  autumn.  The  name  above  given  seems  to 
have  the  priority,  although  this  species  was  figured  and  described 
at  about  the  same  time  in  the  annual  of  this  survey. 

Sp.  6.    Diaptomus  lougicoruiSy  Herrick 

This  name  was  applied  somewhat  loosely,  the  description  given 
being  incomplete,  but  re-examination  of  types  shows  it  to  belong 
unquestionably  to  the  form  since  described  as  D.  leptopits.  In  our 
state  we  have  found  another  variety,  in  general,  almost  identical 
with  the  type  specimens,  but  nearly  twice  as  large.  It  is  now 
proposed  to  extend  the  sie:nificance  of  this  name  so  as  to  include 
both  varieties,  which  will  undoubtedly  be  found  connected  by 
intermediate  forms,  thus  retaining  the  name  given  by  Forbes  for 
the  variety  to  which  it  in  particular  applies. 

(a)  var,  leptopus,  Forbes. 

This  species  is  the  commonest  member  of  the  genus  in  small 
lakes  and  clear  pools.  It  is  tolerably  constant  in  coloration,  but 
varies  somewhat  in  size.  The  original  description  is  insufficient  to 
identify  the  species  definitely,  but  taken  in  connection  with  the 
figure  and  the  measurement,  could  hardly  be  refered  to  either  of 
the  other  American  forms.  This  species  is  characterized  by  the 
very  compact  thorax,  the  margin  of  the  last  segment  of  which  has 
two  very  minute  spines;  and  by  the  form  of  the  fifth  feet.  The 
antennae  reach  nearly  to  the  end  of  the  caudal  setae,  while  in  the 
next  they  fall  short  of  the  length  of  the  stylets.  The  outer  spines 
of  the  swimming  feet  are  denticulate  on  the  outer  miirgin  and  setose 
within.  The  fifth  feet  of  the  female  are  compact,  the  inner  ramus 
is  more  or  less  obviously  two-jointed;  the  third  joint  of  the  outer 
ramus  is  almost  obsolete  and  has  two  short  spines;  the  claw  of 
second  joint  is  strongly  denticulate.  The  male  fifth  foot  has  a 
rather  long  inner  ramus  which  is  very  imperfectly  two-jointed;  the 
left  foot  is  rather  long;  the  claw  of  the  right  foot  is  armed  with 
crenulate  teeth.  Leugth  1.5 — 1.7  mm,,  without  setae.  The  body, 
which  is  broadest  anterior  to  the  middle,  is  bluish;  the  tips  of  the 
antennae  are  deep  purple.     The  eggs  are  not  as  numerous  as  in  the 
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(b)  var.  similis«  (Var.  n.) 
(Plate  Q.    Fig8.  5—7.) 

This  form  is  twice  as  large  as  D.  leptopus,  but  otherwise  scarcely 
distiDguishable.  It  occurs  in  autumn  (and  spring?)  in  shallow 
pools,  which  can  but  be  frozen  solid.  The  following  diflFerences 
are  the  only  points  yet  noticed.  Females  of  both  of  the  species 
were  placed  side  by  side  upon  a  slide  and  examined.  D.  leptopus 
measured  2.4  mm.,  exclusive  of  caudal  setae;  the  antennae  reached 
hardly  to  the  base  of  the  stylets;  the  eggs  measured  0.12  mm.,  while 
those  of  D.  longicornis  measured  0.8  mm.;  the  egg-sac  measured 
0.8  mm.,  while  that  of  longicornis  was  0.5  mm.  A  few  other  minute 
difiFerences  were  noticed,  but  the  general  form  and  color  was  iden- 
tical. The  peculiar  doubling  of  the  edge  of  the  last  segment  is 
characteristic  of  these  two  forms;  each  has  a  small  spine  on  either 
side  of  the  abdomen.  The  base  of  the  inner  ramus  of  left  foot  of 
fifth  pair  of  the  male  has  a  double  series  of  spines. 

Sp.  7.    Diaptoinus  laticeps,  Sars. 

"Cepbalothorax  abtice  dilatatus.  latidudine  maxima  in  parte  antica  capitis  sita. 
postice  sensim  attenuatus,  seKmeuto  ultimo  femiDie  ad  latera  parum  extante  angulls 
lateralibiis  acnminatls.  Segmentum  l-mum  abdominale  feminie  amice  latum  mucrone 
brevi  laterali  armatum,  postice  sensim  attenuatum.  Rami  caudales  sat  magni  seg- 
menta  antecentia  2  Juucta  longitudine  .'^quautes  setis  brevissimis  et  robustis  Instructi . 
Antennae  l-mi  paris  feminae  longltudlnem  corporis  aequantes,  anlmali  natante  rectae  et 
quam  in  D.  graciii  adhue  roagis  postice  vergeates  ;  artlculus  antepenultlmus  antenna^ 
dextrae  maris  hamulo  armatus.  Ramus  exterior  autennarum  2-di  paris  interlore  multo 
longlor  articulo  ultimo  longltudlnem  articulorum  anticedentium  5  a^quante.  Pedum 
5-ti  paris  femlnae  artlculus  ultimus  parvus,  cylindricus,  non  vero  tarn  rudimentarls 
quam  in  D.  castore,  aculeouno  brevl  apicall  iustructus  ;  appendix  Interna  ne  tertlam 
qutdem  longltudinis  articull  3-ti  partem  aoquans  et  uniarticulata  ;  pedis  dextrl  maris 
articulus  3-tias  extrorsum  aculeo  forii  armatus,  ungue  terminal i  valde  flexuoso  et  sub- 
sigmoides ;  sinister  aculeis  duobus  rectls  termlnatus.  Saccus  oviferus  sat  multa  cont!- 
netOTa.  Color  pleurumque  laete  caeruleus,  interdum  pallidior,  albescens.  Longlt. 
femlnse  circit.  IVs  mm." 

8p.  8.    Diaptomus  gracilis,  Sars. 

**Corpuf  quam  in  D.  castore  gracilius,  cephalothorace  et  antice  et  postice  attenuate, 
latitudine  maxima  in  medio  sita.  Anguli  laminarum  segment!  ultimi  thoracalls  femi- 
nas  in  mucrones  teuues  et  acuminatos  productl,  et  mucrone  simlli  sat  magno  segmen- 
tuml-roiim  abdominale  utrinque  armatus  est.  Rami  abdominales  breves  setis  in  fe- 
mlnaTalde  dirergentibus.  Antennae  l-mi  paris  feminse  perlongae  et  tenues,  longltudi- 
n«m  totins  animalis  longe  superantes,  anlmali  natantl  rectic  et  aliquantum  postice  ver- 
gentes ;  articulus  antepenultlmus  antenna  dextrn*  maris  hamulo  longior,  articulo  ultimo 
rami  dimidium  longltudlnem  aequante.  Pedum  5-ti  paris  femina^  articulus  ultimus  di- 
•tlnctiii,  quadratus  aeuleis  duobus  apicalibus  quorum  interior  apicem  fere  unguis  arti- 
cqU  penmltimi  attlngit  instructus  ;  appendix  Interna  articulo  3-tio  brevier  ;  unguis  ter- 
mlDftlU  pedis  dextrl  maris  apicem  versus  valde  curvatus.  Saccus  oviferus  semper  ova 
eontlDet  paucissima  et  magna  regulariterque  distrlbuta.    Animal  pleurumque  pellucl- 


dum  colore  albido,  interdym  vero  facia  transversa  lata  coloris  fusci  saturati  in  medio 
cephalothorace  ornatum.    Longit.  femlnne  panim  supra  1  mm." 

The  two  forms  following  are  suflSciently  distinct  fro  n  the  above 
and  form  a  closer  link  with  the  marine  Calanidae.  It  is  doubtful  if 
any  absolute  line  of  demarkation  exists  between  these  varieties, 
although  they  are  here  distinguished. 


Sp,  9.    Diaptoiiuis  pallidns,  Herrick. 
(  Plate  Q.    Fig.  17.) 

Length  1.20  mm.;  length  of  antenna  1.35  mm.  Colorless.  Head 
separated  by  a  suture  into  two  parts;  form  very  slender.  Antennae 
with  elongated  sette,  which  are  very  plumose.  The  right  male  an- 
tenna has  no  hook.  The  inner  rami  of  the  fifth  feet  are  one-jointed 
in  both  sexes.  Left  foot  of  the  fifth  pair  of  the  male  of  peculiar 
form  (see  plate  Q,  fig.  17,  for  an  extreme  instance).  Entire  Missis- 
sippi Vcilley. 

var.  .siciliSy  Forbes. 

(Plate  Q.     Fig.  18.) 

Like  the  above,  but  larger.  Length  1.45  mm.  Length  of  an- 
tennte  1.5  mm.  Inner  ramus  of  male  feet  of  fifth  pair  two-jointed, 
those  of  the  female  one-jointed.  The  form  of  feet  varies  a  little 
from  the  above.  This  species  has  been  but  once  encountered  in 
Minnesota,  the  previous  species  occurring  abundantly  in  our  larger 
lakes. 

D  kentuckyensis,  Cliauibers,  is  referable  to  one  of  the  above  species,  probably  D. 
loiiKicornis. 

For  a  full  account  of  synonymy  see  llehberj?,  BtitriV/  z.  Kcna.d.frciUh.  Siiesswrisser 
Cope})oilCfi,  p.  552. 

vi. — Genus  Limnocalanus,  Sars. 

Cephalothorax  6-jointed,  slender;  abdomen  in  the  female  3- 
jointed,  in  the  male  5-jointed.  Anteiiui^  shorter  than  the  body, 
25-jointed.  Caudal  stylets  long.  Feet  of  the  four  anterior  pairs 
with  both  rami  3-jointed;  external  ramus  of  the  fifth  foot  in  the 
female  3-jointed,  second  joint  produced  into  a  spine  ;  inner  rami 
3-jointed  in  both  sexes  and  like  those  of  the  previous  pairs;  external 
rami  2-jointed  in  the  male,  the  right  and  left  dissimilar. 
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Sp.  1.    Liiuuocalauiis  niacruruSy  Sais. 

A  species  similar  to  L.  macrurus  has  been  found  in  lake  Michigan, 
and  probably  occurs  also  in  this  state  in  lake  Superior.  We  can 
do  no  better  than  quote  Sars'  description. 

"Corpus  gracile  et  angustatum.  Cephalothorax  supra  visas  elongato  ovatus,  latitu- 
dine  maxima  in  medio  sita  antice  et  postice  ijequaliter  atteauatus.  Caput  annulum 
QDicum  pricbens,  a  latere  visum  parte  antica  altiore  et  convexa  sinu  distincto  a  poster- 
iore  disjuncta,  margioe  antico  oblique  descendente.  Segmentum  ultimum  thoracis  par- 
vum  neque  ad  latera  extaus  in  femina  et  mare  simile.  Abdomen  suboyllndricum  thor> 
ace  longius.  Rami  caudales  valde  elongatl  et  angustati  tertium  longitudinis  abdominis 
partem  superantes,  supra  H  ad  latera  spiuulis  vel  pills  brevibus  obsiti,  iatus  cillatl, 
setis  5  majoribus  uniarticulatis  et  ciliatls,  quarum  2-da  ab  Interiore  numerata  omnium 
longissima  cetera;(iue  extus  graduatlm  longitundine  decrescentes.  exteriore  ceteris 
minore  absque  apice  sat  remota ;  seta  adest  prneterea  alia  intus  adflxa  ut  in  generibus 
antecedentibus  tenuisslma  et  simplex.  Frons  a  latere  visa  obtuse  acuminata  appendic- 
Ibus  tentaculiformibus  duabus  perbrevibus  instructa.  Antennae  l -mi  pads  reflexce  seg* 
mentum  penultimum  abdominis  miuime  attlngentes,  articulo  ultimo  setis  5,  quarum 
posteriores  2  longissima;,  instructo,  articuiis  antecedentibus  3  set?e  simili  postice  ver- 
gente  praeditis ;  dextra  maris  articulatione  inter  articulum  i8-mum  et  19-mum  geniculans. 
Antennarum  2-di  paris  ramus  exterior  interiore  et  longior  et  latlor,  7-articulatus,  arti- 
culo 2-do  omnium  maxlmo.  sequentibus  4  minimis  Junctis  articulo  ultimo  brevloribus 
setisque  longissimlsinstructls.  Mandlbulnead  extremitatem  inferiorem  in  dentes  ex- 
euntes  9,  quorum  exteriores  2  ceteris  majores,  interiores  2  tenues  et  setiferes  sunt ;  pal- 
pus longus  etangustatuss-articulatus,  articuiis  ultimis  2  brevlssimis,  ramo  exteriore, 
vel  anpendice  branchiale,  parvo.  Maxillce  i-mi  paris  eadem  fere  structura  ac  in  Diap- 
tomo.  Maxillre  2-di  parls  validissima}  8-articulata;.  articuiis  ultimis  5  in  ungues  exeun- 
tibus  longissimos  et  fortissimos  margine  altero  sparsim  pllosos,  ad  apicem  falcatum 
vero  nudos  vel  aculeis  persubtile  et  dense  obsitos  ;  3-tii  paris  [Maxillipedes]  valde  elon- 
gatas  et  angustatae  antlce  vergentes  articuiis  7  setis  pleurumque  longis  pra;dltis  compo- 
sttae.  Pedes  omnes  biramosi  natatoril«  ultimo  pari  in  mare  bi*articu!atus  in  pede  dex- 
tro  et  sinistro  dlssimilis,  articulo  ultimo  in  illo  brevi  et  robusto  ad  apicem  quasi  trun- 
cato  dentibusque  3  parvis  et  obtusis  armato  intus  vero  in  aculeum  magnum  et  validum 
exeurrente,  in  boc  valde  elongato  extus  et  ad  apicem  aculeato  intus  vero  nudo.  Oculus 
uoicus  proplus  marginem  inferiorem  capitis  situs.  Animal  quamquam  pellucidlssimus 
et  fere  omulno  hyalinum,  facile  tamen  accunuilatlone  In  tliorace  sat  magna  liquoris 
oleosi  lipte  fulvo-rubide  coloratl  se  prodlt.    Longir.  circit.  2!:  mm." 


FAMILY  CYCLOPID.i:. 

Contains  five  genera,  viz:  Thorellia,  Cyclops^  Oithona^  Lopho- 
phonis  and  Cfjclopina;  passing,  by  the  genevA  Misophria  and  Pseti- 
do-cyclops,  into  the  Calankhe  or  marine  copepods.  The  affinities  of 
these  little  known  genera  need  further  study,  as  they  are  very  in- 
teresting, the  question  being  still  open  in  how  far  the  cyclopoid 
forms  are  altered  by  adaptation  to  saline  habitat,  if  such  an  adapta- 
tion takes  place  at  all. 

Cephalothorax  ovate  and  usually  much  more  robust  than  the 
abdomen;  anterior  antennae  seldom  longer  than  the  cephalothorax, 
those  of  the  male  alike  on  both  sides  and  modified  for  the  purpose 
of  clasping;  posterior  an  ten  na3  uu  branched  (i.  e.  palpus  wanting); 
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palps  of  mandibles  and  maxillae  usually  well-developed;  foot-jaws 
mostly  less  developed  than  in  Calanidce;  first  four  pairs  of  feet  as 
in  Calanidce^  fifth  pair  rudimentary,  alike  in  both  sexes,  and  usually 
one-  or  two-jointed;  ovisacs  two. 

The  circulatory  system  of  this  family  is  partly  lacunal  and  has 
been  thought  to  be  entirely  so  in  the  genus  Cyclops,  closer  obser- 
vation, however,  shows  that  there  is  something  like  an  imperfect 
central  organ  at  the  point  occupied  by  the  heart  of  higher  Cope- 
pods.  This  was  figured  in  my  previous  report,  plate  V,  fig.  1,  but 
no  mention  was  made  of  the  discovery.  It  has  since  been  verified. 
The  apparatus  referred  to  is  a  modification  of  that  described  under 
Canthocamptus.  In  the  second  thoracic  segment  there  is  a  set  of 
swaying  membranes  which  constitute  a  valvular  apparatus,  chiefly 
moved  by  the  action  of  the  stomach. 

Genus  Cyclops. 

The  sole  representative  of  the  &:eneraof  theCyclopidae  here  treated 
is  the  best  known  of  the  Copepoda.  Every  one  is  familiar  with  the 
*^  common  cyclops,'^  but  few  realize  how  many  are  the  species  in- 
cluded under  this  name.  An  attempt  is  here  made  to  enable  the 
student  to  recognize  the  more  obvious  distinctions  upon  which  the 
genus  is  subdivided  and  to  identify  such  of  the  species  as  seem  valid 
and  at  the  same  time  recognizable  without  recondite  study  of  devel- 
opment. Without  attempting  a  complete  elucidation  of  the  syn- 
onymy, which  is  practically  an  impossibility,  a  proximate  classifica- 
tion of  all  the  species  known  to  me  is  attempted.  Thirty  suffici- 
ently well  marked  species  are  enumerated,  and  the  position  of  a 
number  more  is  indicated. 

Antennae  18-jointed. 

Sp.  1 .    Cyclops  elougatuSy  Ciaas. 

This  species,  cited  hitherto,  apparently,  by  but  one  other  author 
than  Claus,  is  distinguished  from  the  C.  pulchellus  group  by  the 
18-jointed  antennae,  which  are  hardly  longer  than  the  first  thoracic 
segment.  The  caudal  stylets  are  longer  than  the  two  preceeding  ab- 
dominal segments,  and  bear  rather  short  setse.  C  elongatus  has 
been  found  by  Cragin  near  Cambridge.  That  this  species,  found 
thus  far  by  but  a  single  author  in  Europe,  appears  in  America,  may 
serve  as  a  warning  not  to  decide  too  hastily  from  its  habitat  that  a 
copepod  is  new. 


STATE  GEOLOGIST.  145 

Anteuuae  17-jointcd. 

I. — Fifth  Foot  1-joikted. 

Sp.  2.    Cyclops  ater,  Herrick. 

(Plate  Q^    Figs.  9— 12.) 

This  is  our  most  striking  species  and  loves  the  clearer  flowing 
waters.  The  thorax  is  broadly  oval  and,  usually,  of  a  deep  color. 
Antennae  as  long  as  the  cephalothorax  (1.2  mm.),  slender,  and 

tapering  toward  the  end;  formula*  —  ^-  —  w_ww  w.^:::^^ ; 

last  three  joints  rather  short,  the  last  joint  furnished  with  an 
unserrated  knife-like  ridge  as  in  C.  tenuicornis;  maxillipedes 
rather  large;  fifth  foot  one-jointed,  armed  with  three  subequal 
spines;  abdomen  rather  short,  last  segment  especially  short; 
stylets  of  moderate  length;  setae  rather  short,  internal  seta  much 
longer  than  the  outer,  lateral  seta  near  the  end  of  the  stylet; 
eggf^  pale.  Color  deep  blue  or  gray.  Length  2.1  mm.  The  young 
can  be  recognized  without  a  glass  by  the  band  of  deep  color  which 
crosses  the  thorax  in  the  middle. 

Collected  near  Minneapolis,  in  ''  Mud  lake"  and  Bassett's  creek. 

This  species  has  been  collected  in  different  parts  of  the  Mississippi 
valley  from  Alabama  to  Minnesota,  but  is  nowhere  very  abundant, 
being  but  rather  more  so  southwardly, 

II. — Fifth  Foot  2-jointed. 

A. — First  joint  of  fifth  foot  very  broad, 

Sp»  3.    Cyclops  viridis,  Jurine.    (Rehberg.) 

(v»r.  a.) 

C.  vulgnris,  Kocn,  risen kr.  sails. 

C.  brei'ifomw,  claus,  lubd<x:k,  ueller,  fuic,  hokk. 

C.  viridU,  CBAGiy. 
(Tar.  b.) 

C.  gigof,  CLAUS,  bars,  kric,  brady. 

C.  ingcns^  herrick. 

The  American  form  is  usually  somewhat  different  from  the  C. 
gigas,  but  the  stage  prior  to  maturity  is  like  that  figured  by  Brady. 
Observations  made  over  a  considerable  territory  and  for  a  period  of 
seyeral  years  led  me  to  the  conclusion  expressed  by  Rehberg  (Ab- 

1  The  ftccent  marks  are  use(t  to  signify  tliat  Joints  represented  by  them  (counting 
from  baM)  are  either  long—,  short  ^  or  medium  ^, 
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lu  Bremeo.     Bd.  vii,  1.  Heft.  p.  62) 

enlarged  form  of  C.  brevieornU.  See 
.y,  1S83,  p.  49!*,  where  I  have  expressed 
he  American  form. 
riptioii  of  C.  ingens  is  here  given. 
, her  slender;  stylfita  slender,  with  the 
end;  second  and  third  seta;  alone  long, 
ut  one  of  abdomen  aoraetimea  toothed 
II ;  jaws  with  large  teeth;  antenna  very 
e  of  the  first  cephiilothoracic  seijraent; 

— "x^fifth  foot  two-joiiited,  the 

h  a  strong  spine;  second  joint  cylindri- 

very  short  spine  near  the  end;  oper- 
irt-sihaped;     egg-sacs   oval-elongated, 

abdomen;  length  4  mm.,  including 


ops  Icuoknrtii,  Claus. 


slender:  the  antenna  are  nearly  aa 
its.  The  firth  foot  is  like  the  smaller 
icond  joint  has  only  one  spine.  The 
e  are  very  much  as  in  the  ab^ve. 
Identification  of  this  species  so  briefly 
1  his  description  ia  therefore  copied. 
to  C.  obsoletus,  Koch. 

[enuatus.  Ironte  levlier  icuncata.  wsmento  ultl- 
ISefinietitiim  abdotntnale  l.mutii  sub-cflLodrlcum 
111  caudansbretiscull  laiiKlIuiIlneinseKmeatoruDi 
niei  wtts  aplcallbus  sat  IodrIs,  extprna  furca 
iternl,  iiitenurdlarum  Intetlore  altera  allqaanta 
e  ivquantf  ;  sela  niBCRlDla  exlpriorl)  ab  aplce  ut 
tlciilalii-,  loric»-  et  aplccm  versus  alMnnatx, 
Tere  atllUReiilej ,  2-dl  pans  quam  In  SDCclebua 
Is  niaiRO  posllcua  subtil  I  sjl  me  crenulatus.  Ped«a 
Ijlseloso.  Kami  pedum  nataloiiorum  ooinea  S-ar- 
s  sells  3.  exliu  aculels  I  liislructus.  Lamtna  pu- 
i  utrlDque  In  processuiu  acumlDatum  exit.  Rual 
•do  In  loneltudlneiii  exlensus  lu  pedlbus  4-tl  parts 
latus.  8bcc1  ovifetl  roiui^da  to-oviEi  ab  abdomlne 


Sp.  5.    Cjclops  Incustris,  Sar«. 

'  -^''ate,  truncate  in  front.    Abdomen  nearly 
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ot  equal  width;  caudal  stylets  longer  thau  the  last  two  seg- 
ments of  the  abdomen  terminal;  setae  of  moderate  size,  inner 
three  times  as  long  as  outer,  internal  pair  nearly  equal.  Antennae 
as  long  as  first  two  segments.  The  inner  ramus  of  fourth  foot  has 
the  exterior  thorn  very  small.  The  second  joint  of  the  fifth  foot  is 
small  and  the  external  thoru  very  small.  Length  1.5  mm. 
Not  seen  in  America, 

B. — First  joird  offfthfoot  of  moderate  size. 

(a)  Terminal  segment  of  fifth  foot  with  one  long  seta  and  a 
short  thorn. 

These  small  species  pass  into  the  above  group  and  constitute  one 
of  the  most  diflicult  groups  of  the  genus.  The  distinctions  offered 
are  very  small  and  specific  variation  considerable. 

Sp,  0.    Cyclops  strenuusy  Fischer. 

f  C.  pichU,  KOCH. 

C.  brevieaudcUns,  claus,  lubbock,  hellbb,  fric. 
C  »(renuua,  bars,  brady. 

Antennae  reaching  about  to  the  end  of  the  third  segment;  caudal 
stylets  slender,  three  times  as  long  as  the  last  segment;  the  outer  of 
the  caudal  setae  shortest.  The  third  seta  is  over  once  and  one  half 
the  length  of  the  stylet. 

Sp.  7.    Cyclops  lucidulus,  Koch. 

Clueidulu-t  BARS. 
C  fureifer,  claus. 
C.  vemaliif,  fischeb. 

This  species  is  given  on  the  authority  of  Rehberg.  Claus  con- 
sidered C.  furcifer  a  large  variety  of  the  above  species. 

The  antennae  are  as  long  as  the  first  segment;  the  fifth  foot  is 
peculiar  in  form,  with  the  second  joint  armed  with  a  spine  and  a 
hook;  length  1.3  mm. 

Neither  this  nor  the  previous  species  is  known  in  America.* 

Sp.  8.    Cyclops  robustus,  Sars. 

Antennae  shorter  than  first  segment,  thick.  Body  depressed, 
first  segment  broad  and  rounded  anteriorly,  the  others  spreading; 
caadal  stylets  nearly  parallel,  long;  inner  median  seta  much  the 

«CL  pslehflUiiftt  Brady  Is  not  C.  pu^chellus,  Koeb,  and  may  be  the  aboTo  species. 


148  TWELFTH  AKNUAL  REPORT. 

longer,  external  setse  very  short.  Terminal  joint  of  outer  rami 
with  three  spines  externally  and  four  setae  internally.  Length  lA 
mm.  I  know  nothing  of  this  species  save  the  description  of  Sars^ 
a  part  of  which  is  quoted  above. 

Sp.  9.    Cyclops  parous,  Henick. 

(Plate  R.    Fig.  22.) 
CyclopB  parous,  hbrrick,  Cnistacea  of  Minnesota,  p.  229 ;  Plate  VL,  Pigs.  12—15. 

In  form  and  general  appearance  greatly  resembling   Cyclops 
thomasiy  which  it  nearly  equals  in  size.    The  chief  differences  are 
found  in  the  length  of  the  caudal  stylets  and  antennas  and  in  the 
form  of  the  fifth  foot.    The  antennas  are  shorter  than,  or  about  as. 
long  as,  the  first  thoracic  segment.      The  formula  expressing  the 
length  of   the  joints  corresponds  with  that  for  C.  thomasi.      The 
antennules  are  shortish.    The  labrum  is  rather  narrow,  projecting 
below  into  obtuse  angles,  the  middle  of  the  lowor  face  being  occu- 
pied with  nine  rather  small  teeth.   The  terminal  joint  of  the  larger 
branch  of  the  maxilliped  bears  four  hairs.     The  second  joint  has  a 
moderately  large  dactyl,  the  movable  finger  of  which  is  small  and 
sparsely  spiny,  the  immovable  finger  is  ornamented  by  an  oblique 
series  of  blunt  prominences  and  a  small  seta  at  its  base.    The  first 
pair  of  feet  has  two  terminal  and  two  interior  setas  and  two  exter- 
nal spines  on  the  ultimate  joint  of  the  outer  ramus,  while  the  cor- 
responding joint  of  the  inner  ramus  bears  one  inner  seta  and  large 
spine  and  three  outer  setae.    The  fourth  foot  has,  in  the  first  c&<«e, 
two  outer  spines,  a  terminal  spine  and  seta  and  three  internal  setae, 
and,  in  the  second,  one  external  seta,  two  subequal  terminal  spines 
and  two  internal  setae.      The  fifth  foot  is  two-jointed,  bearing  on 
the  short  basal  joint  a  moderate  seta  and  on  the  larger  second  joint 
a  considerable  seta  and  a  small  oval  spine  on  its  side.      The  caudal 
stylets  are  short  and  the  lateral  seta  is  near  the  end  (about  1-  5). 
The  outer  seta  is  but  three-fourths  the  length  of  the  inner.       The 
inner  of   the  median  setae  is  considerably  longer  than  the  outer. 
The  shape  of  the  operculum  of  the  female  is  very  characteristic,  it 
being  nearly  oval.      The  last  two  joints  of  the  thorax  are  acute. 
The  entire  length  is  about  1.5  mm. 

Sp.  lO.    Cyclops  brevispinosus.  (Sp.  n.) 

(Plate  S.    Figs.  7— 11.). 
The  form  for  which  this  name  is  proposed  takes  the  place  of  the 
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above  in  the  larger  lakes.  It  appears  to  be  but  a  modified  condi- 
tion of  the  above  species,  from  which  it  differs  in  its  slender  form 
and  especially  in  the  very  slender  caudal  stylets.  The  outer  caudal 
seta  is  reduced  to  a  short  ciliate  thorn.  The  fourth  foot  is  also 
modified  by  the  great  enlargement  of  the  spines  and  the  reduction 
of  the  setae.  The  number  of  the  setae  is  the  same,  but  they  are 
differently  disposed.  The  form  of  the  operculum  vulvae  is  also 
slightly  different. 

(?)    Sp.  11.    Cj-clops  uniangulatus,  Cragin. 

CycUtpi'  unianaulatits,  Crac.in.    A  Contribution  to  tlie  History  of  Fresh-water  Cope- 

poda,  p.  G. 

Cragin  was  not  conversant  with  the  description  of  C.  parens,  with 
which  his  description  agrees  save  in  one  point.  It  differs  from  C. 
parcus  in  having  three  inner  setae  on  the  terminal  joint  of  the  outer 
ramus  of  the  first  foot.  It  would  be  officious  to  suggest  a  possible 
oversight  here,  but  C.  parcus  has  only  two  in  type  specimens 
(though  in  all  this  group  the  corresponding  ramus  of  the  second 
Jooi  has  three  setse),  so  that  at  present  the  two  must  be  kept  dis- 
tinct. 

• 

Sp.  12.    Cyclops  scutifer,  Sars. 

Not  having  identified  this  and  the  following  species  it  will  be 
best  to  quote  the  descriptions. 

C.  strenuo  afflnis.  Cephalothorax  sat  elongatus,  segmentis  ultimis  duobus  in  femlna 
ad  latere  Talde  prominentibus  inque  proces<)os  exeuntlbus  laminares  et  hyalinos  utrin- 
<|ue  Inter  se  contiguos,  quare  tlioracis  pars  posterior  taniquam  clypeo  fornicato  quad* 
rangulari  obtecta  esse  videtur.  Seginentum  i-muin  abdominale  ad  basin  valde  dilata- 
tnin  latttudine  quam  ad  marginein  postiTiorem  dupio  majore.  Rami  caudales  segmen- 
tesantecedentibusduobus  Junctis  parum  longiores.  introrsum  cillati,  setis  apicalibus 
t>revisHlmls.  intermedianim  interiore  ceteris  inulto  longlore.  Antenn-je  i-mi  paris  17- 
ftitlcalatse.  reflexse  segmentum  2-dum  corporis  superantes  setis  plurumque  longis  obsl- 
4«e.  Pedum  structura  eidem  in  C.  strenuo  siinilis.  Articulus  scilicet  ultlmus  rami  exter- 
loris  pedum  natatoriorum  setis  5  Instructus  In  paribus  anterloribus  duobus  3,  in  sequen- 
tibos  duobus  2  modo  aculeis  marginis  exterioriis  armatus ;  aculeorum  apicalium 
rami  Intenores  pedum  4-ti  paris  exterior  brevis  et  rudimentaris.  Pedum  5ti  paris  arti- 
culus ultlmus  sat  magnus  artlculo  basal!  parum  minor  extrorsum  sparsim  pilosus  In- 
trorsum aculeo  armatus  ciliato  seta(iue  longa  terminali.  Sacci  oviferi  parvi  globosl 
abdomen  magna  ex  parte  obtegentes.    Longit.  clrcit.  i)<j  mm. 


Sp.  13.    Cjdops  abyssorum,  Sars, 

C.  strenuo  et  scutlfero  aat  afllnls.  Ceplialothorax  ovatus  antice  obtuse  truncatus,  seg- 
mentis parum  ad  latera  extantlbus.  Kami  caudales  longi  et  tenues  satisque  divergen- 
ces, longitudinem  segmentorum  antecedentivim  3  superantes,  setis  apicalibus  longioribus 
intermedlarum  interiore  duplam  longitudinem  furc:e  superante,  exteriore  quam  Ilia 
f^arnm  breviore.  AnteonaB  i-mi  paris  i7-articulatie  lougie  et  fere  rectae  distincte  posticl 


vergentes,  reflexa>  segmentum  3-tium  corporis  fere  attingentes.  Pedum  natatoriorum 
structura  fere  eadeni  ac  in  speciebus  antecedentlbus  :  aculeorumapicalium  rami  inter!- 
oris  pedum  4-ti  paris  exterior  dimidlam  fere  interioris  attingens  longltudine.  Pedum 
6-ti  paris  articulus  basalis minimus  ultimo  multo  brevior  parumque  latior.  Sacci  ovi- 
feri  mediocres  rotundato-ovales  abdomlnique  appressl.    Longit.  circit.  2  mm. 

(b)     Terminal  segment  of  fifth  foot  witli  two  rather  long  setae* 
*     External  and  internal  caudal  setae  not  extremely  short. 

Sp.  14.    Cyclops  oithonoides,  Sars. 

(Plate  S.    Figs.  2—6.) 

f  C.  hyaUnus,  I2bu»krg. 
f  C.  tenuissimus,  hkkrick. 

This  most  interesting  species  occurs  under  peculiar  circumstances^ 
It  is  perhaps  the  rarest  member  of  the  genus  and  seems,  beyond  a 
doubt,  nocturnal  in  its  habits.  It  was  first  found  by  Sars  in  saline 
water  and  named,  on  account  of  its  slender  form,  from  the  marine 
Oithona.  A  similar  species  which,  though  about  half  as  large,  is 
hardly  distinct,  was  found  by  Rehberg  near  Bremen.  Rehberg  men- 
tions particularly  that  it  was  found  oftener  at  night  than  during 
the  day.  In  America  a  similar  species  was  described  from  near 
Paducah,  Ky.,  under  the  name  C.  tenuissimus;  but  the  possibility  of 
identity  with  the  Scandinavian  species  seemed  excluded  by  the 
habitat.  A  gathering  taken  at  night  from  one  of  the  lakes  near 
Minneapolis  contained  a  few  specimens  of  similar  characters,  and 
there  no  longer  seems  to  be  a  doubt  of  the  identity  or  very  close 
relation  between  these  forms. 

The  antenna3  are  longer  than  described  for  C.  tenuissimus,  nearly 
equalling  the  thorax.  The  last  joint  of  the  antennae  is  short,  but 
the  toothed  character  was  not  noted.  The  fifth  feet  are  small,  the 
spines  are  very  long  and  slender.  The  margins  of  the  abdominal 
segments  are  irregularly  toothed.  The  species  will  be  confused 
with  no  other.  It  is  marked  with  blue  in  spots.  Length  0.  5 — 1. 
mm. 

Sp.  15.    Cyclops  simplex,  Poggenpol. 

Cyclops  Leeuwcnliockii,  nOEK  (tide  Rehberg). 

This  species  is  of  more  compact  form  than  the  last,  which  it  re- 
sembles in  the  form  of  the  caudal  stylets  and  the  fifth  foot.  The 
antennae  are  nearly  as  long  as  the  thorax,  the  last  two  joints  being 
elongate  and  having  a  knife-like  ridge  which  has  at  the  end  teeth 
like  those  figured  in  C.  tenuissimus.     Length  1. — 2.  mm. 


STATE  GEOLOGIST.  151 

**  The  two  median  seta3  much  longer  than  the  external. 

The  species  of  this  section  are  the  most  perplexing  of  the  genus. 
The  best  that  I  can  now  do  is  to  indicate  the  relations  of  the  nom- 
inal species  and  express  the  conviction  that  most  are  of  varietal 
value  simply. 

Sp.  lO,    Cyclops  pulchclluSy  Koch. 

C.  bietupidatus^  claus. 
t  Terminal  joint  of  outer  rnmus  of  feet  with  two  spines  outwardly. 
16  a.    C.  thoma$i,  Forbes. 
16  b.    C  fMvtu,  Herrick. 
tt  With  three  spines 
16  c.    C.  biaetostu,  Rchberg;. 

C.  biciupidatus,  Sars. 
(?)  C.insectus,  Forbes. 

There  are  at  least  three  well  marked  varieties  in  America,  which 
may  probably  rank  as  species  and  have  been  ranked  as  such  by 
Forbes-     I  give  verbatim  Forbes'  description. 

(16a)  Cyclops  tlioinasi,  Forbes. 

(Plate  U.  Figs.  4,  5.  7  and  8.) 

^'Elongate,  slender,  broadest  in  front  and  tapering  backward, 
antennae  17-jointed,  reaching  the  middle  of  the  third  segment. 

The  first  abdominal  segment  in  the  female  is  broad  in  front  and 
slightly  emarginate  on  each  side  before  the  anterior  angles,  and  the 
last  segment  has  a  terminal  circlet  of  small  spines.  The  rami  of 
the  furca  are  more  than  half  as  long  as  the  abdomen,  and  each  bears 
two  short  rows  of  transverse  spinules  outside,  one  at  the  anterior 
the  other  at  the  posterior  third.  With  the  Litter  a  spine  occurs 
about  as  long  as  the  outer  terminal  seta.  The  inner  seta  at  the  tip 
of  the  ramus  is  about  half  the  length  of  the  furca,  the  outer  still 
shorter.  The  inner  median  seta  is  as  long  as  the  abdomen  and 
furca,  and  the  outer  about  half  as  long. 

In  the  outer  ramus  of  the  first  pair  of  legs  the  terminal  joint 
has  one  spine  and  two  setae  at  the  tip,  one  spine  on  the  outer  mar- 
gin and  two  setae  within. 

In  the  second,  third  and  fourth  pairs  the  last  joint  has  one  spine 
and  one  seta  at  tip,  two  spines  externally  and  two  setae  within. 
The  inner  rami  of  the  second  and  third  pairs  terminate  in  one  spine 
and  one  seta,  that  of  the  fourth  pair  in  two  spines,  the  inner  of 
which  is  only  half  as  long  as  the  other. 

The  legs  of  the  fifth  pair  are  two-jointed,  with  the  basal  joint 


quadrate,  broad,  and  bearing  one  long  spine.  The  second  joint  is 
narrow  and  longer,  parallel  and  truncate,  with  one  terminal  spine 
about  equal  to  the  preceding,  and  one  about  half  that  length. 

From  C.  hicuspidatus,  Glaus,  this  species  may  be  distinguished 
by  the  armature  of  the  outer  ramus  of  the  first  pair  of  legs,  and 
from  C.  hisetosus,  Rehberg,  by  the  armature  of  the  outer  rami  of 
the  other  legs. 

It  shares  with  Diaptomus  sicilis  the  responsibility  of  aflFording 
to  the  young  white-fish  their  earliest  food." 

(16  c)  Cyclops  iiiscctiis,  Forbes. 

(Plate  U.    Fijf.  9.) 

"Closely  allied  to  the  preceding,  but  more  robust  in  all  its  parts, 
and  with  the  second  cephalo thoracic  segment  widest.  The  abdo- 
minal segments  are  all  bordered  with  spinules  posteriorly.  The 
two  median  caudal  setae  are  much  more  nearly  equal  than  in  tho^ 
masi^  the  outer  and  the  inner  are  very  short,  but  longer  than  in 
that  species.  The  inner  in  our  specimens  is  longer  than  the  outer 
— the  reverse  being  the  case  in  hictispidatus  as  described  by  Claus. 

"The  legs  are  armed  nearly  as  in  (homasi,  but  the  last  joint  of 
the  outer  ramus  of  the  first  pair  has  two  spines  externally  besides 
the  one  at  the  tip,  and  the  terminal  spines  on  the  last  segment  of 
the  inner  ramus  of  the  fourth  pair  of  legs  are  about  equal." 

Both  forms  probably  occur  in  Minnesota,  though  the  second  has 
been  seen  but  once,  and  the  identification  lacks  confirmation.  The 
differences  between  the  two  are  almost  exactly  those  prevailing 
between  C.  bicuspidatus  (=  pulchellus)  and  C.  bisetosus,  Reh.,  if 
I  correctly  understand  Sars.  Claus'  description  does  not  agree 
with  that  of  Sars.  Further  study  of  the  European  types  will  be 
necessary  before  a  satisfactory  settlement  can  be  reached. 

(16  b)  Cyclops  uaviis,  Herrick. 
Cyclops  nuvus,  uekrick,  Copepodaof  Minnesota,  p.  279. 

This  name,  proposed  at  nearly  the  same  time  as  C.  thomasi,  ap- 
plies to  a  very  closely  related  form  which  I  can  but  regard  as  a 
variety  of  that  species.  It  seems  constant  in  its  differential  char- 
racters  in  given  localities,  but  we  are  now  familiar  enough  with 
the  fact  that  changed  conditions  in  the  water  occasion  changes  in 
forms  in  the  copepods. 

This  form  inhabits  shallow  pools.     It  is  larger  than  C.  thomasi. 
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has  much  shorter  stylets  and  differently  proportioned  antennae,  etc. 

L3ngth  1.5  ram.  Thorax  0.9  mm.;  abdomen  0.6  mm.;  stylets 
0.14  ram.;  last  two  abdominal  segments  0.16  ram.;  antennae  0.7  mm.; 
first  segment  of  body  0.5  mm.  The  basal  segment  of  the  antennas 
is  long  and  ornamented  with  several  transverse  series  of  spines,  the 
last  two  segments  are  equal  and  longer  than  the  preceding.  The 
armature  of  the  first  and  fourbh  feet  is  identical  with  G.  thomasi,  as  is 
the  form  of  the  female  openino:s  and  the  fifth  feet.  The  form  of 
the  first  feet,  caudal  stylets  and  other  details  were  correctly  figured 
on  plate  V  of  the  Cyclopida?  of  Minnesota. 

Specimens  of  Cyclops  pulchellus  (thomasi)  were  obtained  frora  a 
<;istern  which  is  supplied  solely  by  rain-water.  The  eggs  must  have 
been  introduced  in  ice  which  had  been  placed  in  the  cistern  at  least 
a  year  previously.  The  cistern  is  entirely  dark,  so  that  these  ani- 
mals must  have  been  deprived  of  light  for  many  generations.  The 
general  color  was  of  course  very  white;  the  eye  spots  were  pale,  but 
present  with  some  pigment  and  the  lenses.  No  noticeable  altera- 
tion in  form  had  resulted. 

(c)  Terminal  segment  of  fifth  foot  with  three  setae. 

Sp.  17.    Cyclops  ten uicornis,  Claus. 

(Plate  R.    Fig.  16.) 
tTar.  a.    Knlfe-llke  ridge  upon  the  antenuaL'  smooth. 

L.cUhidXlS,  JUJUNK, 

C.  quadricomU,  var.  ^,  baird. 

O.  UnuiconiU,  saus  .lubbock,  heller,  frtc.uljakin.hoek.bradt,  hbrrick. 

C.  ClaUfiU  POOGENPOL. 

C  annvlicornis,  bars. 
^Dor.  b.    Knife-like  ridge  of  antenote  toothed. 
C.  obesicornis,  tkmplkton. 
C.  tigncUus,  koch,  saks,  ul.ianin,  buady. 
C,  coronalus,  claus,  lubbock,  hbllrr,  fric,  hoek 
C  HgntUuSt  var.  fanciacomu.  craoin. 

Cyclops  tenuicornis,  as  thus  comprehended,  is  widely  distributed 
-and  variable.  European  specimens  m  our  collection  have  longer 
■stylets,  but  seem  otherwise  identical.  The  nearest  relation  is  C 
<iter^  which  is  easily  distinguished  by  the  compact  oval  form  of  the 
thorax  and  the  one-jointed  fifth  foot.  In  the  stage  previous  to 
maturity  the  '*signatus"  form  has  no  teeth  upon  the  ridge  of  the 
last  segment  of  the  antennae;  it  is  then  similar  to  the  C.  tenuicornis. 

Cephalothorax  broad;  abdomen  rather  slender;  antennae  reaching 
aboat  to  base  of  thorax,  attenuated  at  the  end;  terminal  joint  with 

a  knife-like  ridge;   formula -^- ----------- -^ ;  fifth 

foot  compoied  of  a  long  basal  joint  bearing  a  long  spine  and  a  ter- 


minal  three-spined  division;  caudal  stylets  twice  as  long  as  last  ab~ 
dominal  segment;  setae  all  nearly  terminal,  inner  one  long.  Length 
2.5  mm. 

Common  in  America,  England,  continental  Europe,  etc.  C.  clau- 
sii,  Poggenpol,  is  known  to  me  only  from  the  citations  of  Rehberg 
and  the  translation  given  by  Cragin,  hence  I  cannot  judge  authori- 
tatively of  its  validity.  Certain  points  in  the  translation  are  obvi- 
ously erroneous,  as  where  the  larger  branch  of  the  fifth  foot  is  spoken 
of.  No  distinctions  sufficiently  clear  to  enable  us  to  separate  it 
from  C.  tenuicornis  can  be  gathered. 

111. — Fifth  Foot  S-jointed. 
(See  Cyclops  modestus.) 

Antennae  l(>-jointed« 

There  are  a  few  forms  which,  although  they  might  more  properly 
be  ranked  with  the  previous  section,  seem  rarely  or  never  to  acquire 
more  than  sixteen  joints. 

8j>.  18.    Cyclops  laugiiiclus,  Sars. 

Thorax  attenuated  posteriorly,  caudal  stylets  exceeding  in  length 
the  two  preceding  segments,  internal  seta  short,  half  as  long  as  the 
outer,  the  inner  of  the  median  setie  as  long  as  the  abdomen.  Both 
rami  of  the  first  foot  and  the  inner  of  the  second  are  two-jointed. 
Second  joint  of  the  fifth  feet  sub-linear,  armed  with  a  seta  and  a 
spine.  The  fact  that  some  of  the  feet  have  two-jointed  rami  sug- 
gests a  young  stage  of  some  other  forms. 

This  species  has  not  been  seen  in  Amerioa. 

Sp.  m.    Cyclops  modestus,  Henick. 

(riate  R.     Fi^s.  1—5.) 
American  Naturalist,  18S3,  p.  500  (May). 

This  small  species,  1.0  mm.  long,  was  first  recognized  in  Cullmai* 
county,  Alabama,  but  occurs  also  in  our  lakes.  The  color  varies,  but 
very  characteristic  is  the  peculiar  shining  or  glaucous  surface  of  the 
strongly  arched  thoracic  shield  and  the  evenly  curved  segments  of 
the  abdomen.  The  antennae  reach  but  little  beyond  the  very  long 
first  segment;  they  are  usually  16-jointed,  but  I  have  notes  of  a 
similar  form  in  which  the  antenna?  are  17-jointed.    The  feet  are- 
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all  S-jointed  and  are  peculiar  ia  their  armature.  The  fifth  foot  is 
obscurely  3-jointed,  the  second  joint  bearing  a  short  spine  and  the 
terminal  joint  two  spines  of  rarying  length.  The  stylets  are  once 
and  a  half  as  long  as  the  last  segment  and  are  peculiarly  excavated 
for  more  than  the  lower  third,  from  the  point  where  the  lateral 
spine  is  situated.  The  outer  terminal  seta  is  short,  the  others  being 
sub-equal  and  also  short.  The  opening  of  the  spermatheca  is  elong- 
ated, oval.  The  antenna  of  the  male  is  divisible  into  five  regions^ 
the  third  being  formed  by  the  thickening  and  coalescing  of  four  or 
more  segments. 

Antennae  14- join  ted. 
Sp.  I^O,    Cyclops  insigriiiSy  Glaus. 

The  two  forms  here  belonging  might  be  considered  atavic  varie- 
ties of  Cyclops  pulchellus.  Brady's  figures  and  description  of  his 
C.  insignis  {=  C.  lubbockii)  agree  almost  exactly  with  what  Reh- 
berg  says  of  Cyclops  helgolandicus  (Abh.  v.  naturw.  Vereine  zu 
Bremen,  vii.  1.  pp.  62 — 64).  Rehberg  regards  that  species  as  an 
atavic  sub-species  or  variety  of  C.  pulchellus.  With  C.  insignis, 
Claus,  the  case  seems  to  be  different.  The  occurrence  of  this  species 
is  not  conditioned  by  marine  influence.  I  found  it  abundant  about 
Leipzig,  Saxony.  The  diflferences  between  it  and  the  C.  insignis  of 
Brady  are,  as  the  latter  says,  very  slight.  Figs.  11 — 14  of  plate  T 
are  drawn  from  Leipzig  specimens,  from  osmic  acid  preparations. 
The  first  foot,  outer  ramus,  has  three  external  spines  on  the  distal 
segment,  two  setae  at  the  end,  and  three  within;  the  inner  ramus 
has  one  internal  seta,  a  spine  and  a  seta  terminally,  and  three  ex- 
ternal setae  on  the  distal  segment.  The  outer  terminal  segment  of 
the  fourth  foot  is  like  the  first;  the.inner  one  has  only  two  external 
8et«.  The  external  setae  of  the  caudal  stylets  exceed  half  the  length 
of  the  stylet  and  are  pectinate.  The  fifth  foot  has  a  short  basal 
joint  armed  with  a  single  seta,  the  second  joint  being  slender  and 
armed  with  two  unequal  setae.  The  gathering  above  mentioned, 
taken  near  Leipzig,  Dec,  1881,  contained  scarcely  a  female  among 
•cores  of  males  in  various  stages  of  development.  This  is  so  con- 
trary to  what  is  expected  that,  notwithstanding  the  apparently 
good  characters  on  which  the  species  is  founded,  an  uncertainly 
exists  in  the  mind  of  the  writer  as  to  the  permanent  adult  charac- 
ters of  this  species. 
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Antennae  12-jointed. 

I. — Fifth  Foot  2-jointed. 
A. — Terminal  segment  of  fifth  foot  with  a  seta  and  a  small  spine. 

Sp.  21,    Cyclops  capillatus,  Sars. 

"Cephalothorax  sub-ovate;  anteriorly  uniformly  rounded;  seg- 
ments projecting  somewhat  laterally,  the  last  being  scarcely  wider 
than  the  first  abdominal  segment.  Abdomen  attenuated  posteriorly; 
caudal  rami  almost  as  long  as  the  last  three  abdominal  segments, 
hardly  divergent,  the  external  and  internal  apical  setae  short  and 
nearly  equal;  the  interior  of  the  median  setae  as  long  as  the  abdo- 
men; lateral  seta  about  in  the  middle  of  the  stylet.  Antennae  of 
the  first  pair  robust,  slightly  exceeding  the  first  segment  of  the 
body  when  reflexed,  v/ith  the  twelve  joints  densely  covered  with  long 
and  divergent  hairs.  The  last  joint  oi  the  outer  rami  of  swimming 
feet  are  elongated  and  armed  externally  with  three  spines,  internally 
with  four  setae;  the  interior  apical  spine  of  the  interior  rami  of  the 
fourth  pair  of  feet  longer  than  the  exterior.  Feet  of  the  fifth  pair 
large,  with  a  large  and  thick  basal  segment  and  a  small  oval  second 
joint  bearing  one  long  seta  and  a  short  spine.  Ova-sacs  small,  nar- 
row and  divergent.     Eye  very  small.     Length  nearly  2  mm/' 

Very  close  to  C.  viridis  in  many  points.  Found  only  in  Scan- 
dinavia. 

Sp.  22.    Cyclops  crassicaiidis,  Sara. 

Cephalothorax  elongate-ovate;  segments  produced  laterally,  espe- 
cially the  last,  which  extends  into  a  somewhat  procurved  process. 
Abdomen  short  and  thick,  first  segment  somewhat  excavated;  caudal 
rami  equalling  the  last  two  segments  of  the  abdomen.  External 
apical  seta  longer  than  the  internal,  both  short;  median  setae  long. 
Antennae  of  the  first  pair  12-jointed,  scarcely  longer  than  the  first 
segment.  Swimming  feet  short  and  thick,  spines  and  setae  short; 
the  interior  apical  spine  of  the  last  joint  of  the  inner  ramus  of  the 
fourth  foot  almost  twice  as  long  as  the  exterior  spine.  Terminal 
joint  of  the  fifth  foot  small,  armed  with  a  spine  and  a  seta;  seta  of 
the  basal  segment  short.  Ova-sacs  oval,  somewhat  divergent. 
Length  0.75  mm. 

Found  only  in  Scandinavia. 
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II. — Fifth  Foot  1-jointed. 
Sp.  23.    Cyclops  varicans,  Sars. 

"Cephalothorax  ovate,- attenuated  about  equally  in  front  and  be- 
hind, with  the  last  segment  wider  than  the  abdominal  segments, 
produced  laterally  and  bearing  a  long  seta.  Abdomen  elongate;, 
caudal  rami  scarcely  as  long  as  last  two  segments;  the  internal 
apical  seta  twice  as  long  as  the  outer;  median  pair  elongated,  the 
internal  one  as  long  as  the  abdomen.  Antennae  12-jointed,  robust, 
shorter  than  the  first  thoracic  segment.  ^  ^  Both  rami  of  swimming 
feet  two-jointed.  ^  ^  Feet  of  fifth  pair  rudimentary,  with  a  single- 
linear  segment  bearing  a  long  spine.  Ova-sacs  long,  divergent. 
Length  1  mm." 

Very  possibly  the  young  of  some  species  not  now  identifiable. 
Only  mentioned  by  Sars.     (Compare  C.  diaphanus  below.) 

Sp.  24.    Cyclops  serrulatus.  Fischer. 

(Plate  0.    Figs.  17— 19.) 

t  Cyclops  agilis,  koch  (flde  Kehberg). 

Cyclops  semdatwi,  lill.tkijorg,  claus,  saks,  lubbock,  uellbr,  fbic,  hoek,  bbady. 

Cyclops  Utngicornia,  vkrnet. 

Cyclops  pectinifcr,  ckacun. 

Although  Rehberg  positively  asserts  that  Koch's  name  applies  to 
the  present  species,  none  of  the  numerous  authors  who  have  men- 
tioned this  most  widely  distributed  form  have  employed  any  other 
than  the  familiar  designation,  and  the  practical  advantage  to  be 
derived  from  its  use  seems  to  outweigh  a  quibble  of  doubtful 
f^ynonymy. 

Cephalothorax  oval,  compact;  abdomen  slender  and  short,  sud- 
denly enlarged  previous  to  its  union  with  the  thorax;  antennae 
slender,  reaching  nearly,  but  not  quite  to  the  last  thoracic  segment; 
the  last  three  joints  are  attenuated  and  furnish  the  most  evident 

character  of  the  species;  formula  -^r^  —  ^^r  —  ^ ;  during 

life  the  antennae  tend  to  assume  the  form  of  a  rude  Z,  the  proximal 
four  joints  forminar  the  base;  antennules  small,  reaching  about  to 
the  sixth  joint  of  antenna?;  jaws  small  with  large  teeth;  the  single 
segment  of  the  fifth  foot  with  three  equal  spines;  egg-sacs  oval,  as 
long  as  the  abdomen;  eggs  few,  dark;  caudal  stylets  very  long  and 
slender,  spined  along  the  outer  margin;  lateral  set^e  small  and  ap- 
proximated to  the  upper  one;  outer  terminal  seta  short,  spine-like, 
in  life  set  nearly  at  right  angles  to  the  others,  spined  or  beaded  on 


one  margin  and  bristled  on  the  other;  the  next  seta  is  as  long  as 
the  abdomen,  being  somewhat  exceeded  by  the  following  one;  inner 
seta  as  long  as  the  outer,  but  feeble;  upper  seta  nearly  as  long,  ap- 
proximated; length  less  than  1  mm. 

A  well  marked  variety  of  the  above  occurs  in  America,  which 
might  rank  as  a  species,  were  it  not  probable  that  it  is  simply  a 
post-imago  form  occurring  only  under  favoring  circumstances.  This 
variety  has  no  connection  with  Brady's  var.  montanus. 

Cyclops  serrulatus,  var.  elcgaus.   (Var.  d.) 

Distinguished  from  the  type  by  the  greater  size,  and  the  elonga- 
tion of  antennae  and  caudal  stylets.  We  will  first  of  all  give  the 
measurements  which  afford  a  criterion  for  judging  of  the  form  and 
proportions. 

Total  length  1.34  mm.;  thorax  0.76  mm.;  abdomen  0.40  mm.; 
stylets  O.IS  mm.;  greatest  width  0.42  mm.;  inner  median  caudal 
seta  0.60  mm.;  outer  median  seta  0.36  mm.;  inner  seta  0.08  mm. 
The  first  segment  of  the  thorax  is  long  proportionally  (0.40  mm.) 
The  antennte  are  very  long,  reaching  to  the  base  of  the  third  seg- 
ment (.68  mm.).  The  egg-sacs  are  elongate-oval,  being  more  slender 
even  than  in  typical  C.  serrulatus;  in  the  animal  measured  they 
were  0.50  mm.  long,  by  0.19  mm.  wide.  The  caudal  stylets  are 
slightly  shorter  than  the  last  two  segments  of  the  abdomen.  The 
antennules  are  very  short,  and  each  joint  has  its  series  of  fine  teeth. 
The  free  lower  margins  of  the  thorax  are  ornamented  with  series 
of  prominences,  while  the  last  segment  is  extended  into  a  blunt 
angle  bearing  long  teeth.  The  last  segment  of  the  abdomen  is 
spiny-margined  and  is  ornamented  with  a  double  row  of  spines  at 
the  anus.  The  armature  of  the  stylets  as  well  as  that  of  the  feet  is 
identical  with  that  in  typical  C.  serrulatus.  The  last  two  joints  of 
the  antennae  measure  0.1  mm.  each,  while  the  two  previous  measure 
unitedly  0.12  mm.  The  color  is  not  opaque  as  in  the  smaller  form 
usually.  Brady's  var.  montanus  has  shorter  stylets  than  the  type, 
but  seems  nearest  the  small  dark  form  found  in  peaty  waters  in 
America.  Cyclops  pectinifer,  Cragin,  has  no  distinctive  points,  it 
being  typical  C.  serrulatus. 

Sp.  J85.    Cyclops  uiacrurus,  Sars. 
Cyclops  macrurus,  brady. 

Closely  allied  with  C.  serrulatus.    Cephalothorax  ovate,  rounded 
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anteriorly;  last  segment  fringed  at  the  angles  with  nuraeroui 
hairs.  Antennae  much  shorter  than  in  C.  serrulatus,  about  as 
as  the  first  thoracic  segment,  otherwise  similar.  Abdomen  at 
ated,  penultimate  segment  margined  posteriorly  with  spin* 
setae,  the  other  segments  pectinated.  Caudal  stylets  very  Ion) 
slender^  about  equal  in  length  to  the  three  segments  prece 
bearing  a  group  of  four  to  five  spines  on  the  outside  near  th( 
otherwise  unarmed.     Length  1.3  mm. 

Here  is  the  natural  place  for  C.  spinulosus,  of  Glaus,  but  th 
strong  reason  to  suspect  the  validity  of  the  species  so  very  ii 
fectly  characterized. 

8p.  1^6.    Cyclops  lluviatilis,  Herrick. 

(Plate  Q\    Figs.  1—9.) 
CyclopB  Tnagnoctavus»  cragix. 

This  small  species  with  twelve-jointed  antenna?  and  conspi 
coloration  is  widely  distributed  through  the  Mississippi  valley, 
original  description  is  appended. 

'*Body  elongated;  thorax  very  long;  abdomen  slender;  s 
about  as  long  or  longer  than  last  abdominal  segment;  setae  al 
short,  not  [always]  pectinate;  lateral  and  dorsal  seta3  very  s 
outer  one  spine-like,  short  and  stout;  two  median  setae  short; 
one  very  small  and  inconspicuous;  antennae  reaching  nearly  I 

base  of  abdomen  [or  beyond];  formula--^-::: 

three  joints  following  the  six  basal  are  much  elongated,  whil 
terminal  ones  are  but  moderately  so,  a  character  which  is  pe 
to  this  species;  terminal  segment  slightb'  but  evidently  hingec 
together  with  pair  preceding,  somewhat  curved;  feet  with  th 
noinal  spines  strongly  toothed;  fifth  foot  very  small,  one-jo 
bearing  three  small  setae;  operculum  vulva;  heart-shaped;  egj 
sob-quadrangular;  eggs  large;  abdomen  in  the  young 
elongated.    Color  deep  indigo.    Length  0.7  mm." 

The  first  foot  has  upon  the  last  joint  of  outer  ramus  thr 
ternal  spines,  two  apical  setae  and  three  internal  setae;  the 
branch  of  fourth  foot  has  three  external  spines,  apically  aspic 
aeta  and  internally  four  setae. 

Males  of  this  species  are  slender,  measuring  about  0.75  mm 
abdomen  being  0.28  mm.,  stylets  0.6  mm.,  first  thoracic  se^ 
0.28  mm.,  and  the  longest  caudal  seta  0.24  mm.  The  anteni 
long  and  much  modified  so  as  to  resemble  superficially  the  ani 
of  Diaptomus. 
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Antennae  11-jointed. 
Sp.  27.    Cyclops  diaphanus,  Fischer. 

(Plate  R.    Fig.  12.) 

/  Cyclops  bieolor^  Sabs. 

t  Cyclops  minutuB,  Glaus,  Hkix&r. 

If  not  the  youug  of  other  species,  this  is  a  widely  distributed 
form,  being  known  from  Russia,  Norway,  continental  Europe, 
Madeira,  and  America.  The  synonyms  above  given  are  upon  the 
authority  of  Rehberg. 

The  following  description  applies  to  our  American  form  found 
always  in  connection  with  C.  thomasi,  C.  parens,  or  C.  navus. 

Very  small,  measuring  0.81  mm.,  setae  not  included.  The  thorax 
is  0.5  mm.,  the  abdomen  .31  mm.,  the  stylets  .06  mm.,  the  longest 
caudal  seta  0.4  mm.,  outer  median  seta  .36  mm.,  the  first  thoracic 
segment  0.3  mm.,  and  the  egg-sa63  sometimes  0.4  mm.  The  thorax 
is  oval,  the  first  segment  being  quite  large,  as  in  larval  cyclops. 
The  antennae  rarely  reach  the  end  of  the  first  segment  and  are 
either  11-jointed  or  obscurely  12-jointed;  their  formula  is 
— ^—-'-r — w^^.     The  first  joint  is  very  large. 

The  second  antennae  are  of  rather  small  size;  the  maxillipeds  are 
armed  as  in  C.  navus.  The  feet  have  usually  but  2-jointed  rami, 
but  in  large  individuals  some  of  the  rami  are  obscurely  3-jointed. 
The  first  foot  has  the  terminal  joint  of  the  outer  ramus  armed  with 
three  exterior  spines,  two  terminal  setse  and  three  interior  seise; 
the  inner  branch  has  one  internal  spine,  a  terminal  spine  and  seta 
and  three  external  setae.  The  fourth  foot  has  the  terminal  joint  of 
the  outer  ramus  with  two  external  spines,  a  terminal  spine  and  seta 
and  four  internal  set»;  the  inner  ramus  has  one  internal  spine, 
two  unequal  spines  and  three  internal  setae.  There  is  also  a  series 
of  teeth  at  the  place  where  the  middle  joint  should  appear.  The 
fifth  foot  consists  of  a  broad,  basal  segment  nearly  fused  with  the 
abdomen  and  bearing  laterally  a  long  spine;  the  terminal  segment 
is  terete  and  small,  having  a  single  terminal  spine.  The  caudal 
stylets  are  but  little  longer  than  the  last  abdominal  segment,  which 
bears  teeth  below;  the  sides  are  parallel,  and  the  lateral  seta  is  f 
from  base.  The  median  setae  are  long  and  toward  the  end  show 
false  jointing.  The  inner  seta  is  lunger  than  the  outer  which  is, 
however,  heavier.  Eggs  eight  to  twenty,  in  narrow  elongate  sacs. 
Not  uncommon,  everywhere. 
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Sp.  28.    Cyclops  phaleratus,  Koch. 

(Plate  R.    Fi(?s.  6— 10.) 

(Tar.  a.) 

C.  canthoearpoides,  pischrr,  claus,  lubbock,  fric. 

C.  phaleratu*^  koch,  sarh,  ul.janix,  bradt.  rbubebg. 
(rar.  b.) 

C.  ajffinis,  BARS. 

CpygnueuM,  rrhbkbo. 

C.  adolescenit,  hbbrick.("^'.  perarmatus,  craoix.) 

tC.  latcUma,  poogenpol. 

That  the  two  varieties  here  united  are  very  closely  allied  must 
be  admitted;  that  they  are  merely  age  forms  is  possible.  Claus  in 
figure  2  of  his  plate  II  (Freilebenden  Copepoden)  figures  some 
other  species  than  the  one  described  as  C  canthoearpoides,  as  can 
be  gathered  from  the  elongated  stylets  and  the  eight-jointed  an- 
tennae. Our  Minnesota  specimens  combine  the  eleven-jointed  an- 
tennae of  C.  affinis  with  the  short  stylets  and  peculiar  form  of  the 
fifth  feet  of  the  first  mentioned.  Rarely  one  is  found  with  ten- 
jointed  antennae  and  at  the  same  time  sexually  mature.  The  char- 
acteristic oblique  lines  of  spines  at  the  base  of  the  stylets  may  be 
absent.  Rehberg's  figures  of  C.  pygmsBus  agree  very  well  with  our 
species,  but  he  has  decided  that  it  is  not  specifically  distinct  from 
C.  afiSnis. 

It  appears  to  me  undesirable  to  institute  a  new  species  for  the 
American  form,  neither  is  it  possible  to  sufficiently  identify  it  with 
any  of  the  above. 

I  here  append  a  brief  description  of  Cyclops  adolescens,  Herrick 
('— C.  perarmatus^  Cragin,)  for  comparison  with  the  description  of 
C.  affinis  as  transcribed  below.  Thorax  oval,  broad,  acute  anterior- 
ly; last  segment  large  and  separated  by  a  constriction  from  the 
anterior  ones.  The  head  is  beaked  below;  first  throacic  segment 
large  and  long  (.36  mm.):  last  thoracic  segment  wide,  united 
closely  with  the  first  abdominal  segment,  armed  with  series  of 
teeth.  Abdomen  short,  especially  the  last  segment,  which  is 
toothed  behind ;  stylets  very  short.  The  antennae  are  much 
shorter  than  the  first  segment,  eleven-jointed.  The  maxillipeds 
are  very  small.  All  the  feet  are  armed  with  a  row  of  very  large 
teeth  or  lanceolate  spines  down  one  side;  fifth  foot  one-jointed,  with 
three  spines,  the  outer  being  smooth,  the  others  spiny;  egg-sacs 
Tariable,  narrow,  appressed ;  eggs  large,  color  usually  dark.  The 
animal  moves  like  Canthocamptus,  and  is  able  to  progress  out  of 
water  better  than  other  species.  The  following  measurements  will 
gire  an  idea  of  the  proportions:    Length  1.26  mm.;  thorax,  0.76 


mm.;  abdomen,  0.44  mm.;  stylets,  .06  ram.;  longest  seta,  0.34  mm.; 
antennae,  0.28  mm.;  width  of  thorax,  0.44  mm. 

Cyclops  affinis^  Sars. 

"Antecedent!  [C.  phalerato]  slmillimus.  Corpus  autem  minus  robustura  colore  e<»- 
ruieo  vel  potlus  glauco  sat  saturate  insi^ne.  Hegmentura  ultimum  thoracicum  ad  mar- 
K  nem  posteriorem  extrosuni  pilis  vel  spinulls  subtilissimis  peetenatim  ezomatum. 
Kami  caudales  quam  in  C.  phalerato  aliquanto  longiores,  setarum  aptcalium  interna 
<iuam  externa  multo  brevlore,  Intermediarum  Interlore  altera  fere  trlplo  longiore  long- 
itudineinque  abdominis  superante,  in  medio  acu'eata  dein  vero  subtile  ciliata.  An- 
tennae 1 -mi  paris  segmento  l-mo  corporis  multo  brevlores,  tenues.  artleulis  11  compo- 
slt?e.  Pedes  &-ti  paris  di^tincti,  uniarticulati.  setis  3,  quarum  interior  ceteris  multo 
major  et  ciliata,  instruct!.  Saccl  oviferi  parr!  abdominl  appressi.  LoDgit.  circlt.  H 
mm." 

Cyclops  ornattis^  Poggenpol  (=C,  clausii,  Heller,  fide  Rehberg,)  is 
almost  certainly,  in  our  judgment,  a  young  or  atavic  condition. 

C.  helleri,  Brady,  though  not  identical,  is  no  more  worthy  a  spe- 
cific name.  If  every  form  with  eleven-jointed  antennae  and  egg- 
sacs  be  worthy  a  distinct  name,  it  will  be  possible  to  duplicate  all 
the  seventeen-jointed  forms.  Fortunately,  however,  many  species 
agree  together  in  this  condition,  so  that  the  number  of  spurious 
species  derived  from  this  source  is  rather  small  ;  among  these  is  to 
be  reckoned  C  nanus^  Sars,  which  is  obviously  very  near  the  pul- 
chellus  group. 

Anteuna^  10-joiuted. 

No  valid  species  have  permanently  10-jointed  antennae.  C.  pha- 
leratus  is  frequently  found  with  10-jointed  antennae.  C.  kauf- 
manni  is  without  much  doubt  an  immature  form. 

AnteniiK*  8- jointed. 

8p.  20.    Cyclops  finibriatus,  Fischer  (fide  Rehbergr.) 

(Plate  R.    Fii?.  11.) 

<\  crassirrtrnU,  sahs.  rrady,  iiekriok. 
(\  grcdUri,  hrlleh. 
r.  pauper,  Fitic. 

C.   Jioppei,  RKHIiKRO. 

if    C.  magniccps,  lill.ikboro.) 

Our  American  species  corresponds  to  that  described  by  Behberg 
as  a  new  species.  The  differences  mentioned  in  the  previous  report 
(see  Cyclopidae  of  Minnesota,  p.  233)  are  just  those  which  hare 
led   Rehberg  to  establish  the  C.  poppei,  which,   by  the  way,  was 
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found  with  the  type.      I  see  no  reason,  especially  in  view  of  the 
latter  fact,  to  regard  it  as  even  a  well  marked  variety. 

C.  crassicornis  is  widely  distributed  in  America  as  well  as  Europe, 
but  is  never  very  common.    The  color  is  always  reddish. 

Antennae  6-jointed. 
Sp  30.    Cyclops  jequoreus,  Fischer. 

A  brackish-water  species,  .85  mm.  long,  which  in  a  number  of 
characters  departs  from  the  type  of  the  genus.  Those  who  have 
the  opportunity  to  search  the  brackish  pools  along  our  coast  would 
do  science  a  service  by  looking  for  this  interesting  species. 

KoTK.—Cy claps  navicularis,  Say,  Is  perhaps  C.  Tii14is  of  this  report.  G.  setosus,  Hal- 
dmnan,  (Fbila.  Acad.  Scl.,  Vol.  VIII,  p.  331)  is  referred  ia  my  notes  toC.  serrulatus,  I  do 
Dot  now  know  witl)  how  much  reason. 

The  reader  is  referred  also  to  Cyclops  I<it1s8imut^  Poggenpol,  as  quoted  by  Gragin- 
which.  although  l»elongii)K  to  the  section  having  s<v»nteen-jointed  antenna,  and  haT- 
iDf  feet  nice  C.  tenuicornis,  is  said  to  have  adL<u!-llke  body,  long-]oint«d  antonnules 
with  no  annat'ire,  and  the  basal  Joint  of  the  abdomen  very  long. 

Cyclops  omatus  is  quoted  by  Cragln,  but  we  are  left  in  doubt  as  to  the  number  of  seg- 
ments In  the  antennae,  a  point  quite  essential  to  tk  0  definition  of  species. 

(See  under  C.  phaleratus.) 

Cyclopo  longicaudatus  and  C.  iyneu*  are  thought  to  be  simply  prematurely  grsTid 
young  of  known  species. 

(SeeCragin.l.  c.,(pp.  12—13.) 

CycU/ps  fUcheri  of  the  same  author  agrees  with  C.  lequoreus  in  having  six-jointed  an, 
tennse,  but  in  nothing  else  apparently.  It  is,  if  corroctly  described,  a  very  remark- 
Able  fonn,  with  no  setie  on  the  antennae. 

FAMILY  HARPACTICID.E. 

Numerically  the  largest  of  the  families  of  the  Copepoda,  this 
group  contains  predominatingly  marine  and  mostly  minute  animals, 
frequently  of  strange  and  grotesque  form.  A  few  of  the  marine 
forms,  inhabiting  the  gulf  of  Mexico,  are  figured  in  the  report  of 
the  Minnesota  Academy  of  Sciences  for  1881.  Of  the  over  thirty 
genera  of  the  family  less  than  a  half  dozen  are  not  exclusively 
marine,  and  of  these  most  are  brackish-water  residents.  The  genus 
Bradya  contains  blind  copepods  living  in  slime. 

The  name  was  proposed  by  Dana,  but  was  dropped  in  the  final 
report.  Again  revived  by  Claus,  it  is  now  in  use  by  the  best 
authors.  The  general  form  and  structure  closely  resembles  that  of 
the  Cyclopidae.  The  following  characters  are  the  more  important 
ones  in  distinguishing  the  family  from  the  other  families  of  the 


The  Sub-Family  Canthocamptin 

to  which  our  sole  genus  belongs,  is  further  distin 
other  sub-families  of  Harpacticidae  by  the  fact 
maxilliped  has  a  prehensile  hook.     The  feet  of 
clawed,  but  have  the  inner  branch  elongated,  anc 
mandible  is  one-branched. 


Genus  Canthocamptus,  Westwoc 

These  little  animals  may  be  secured  in  consider 
gathering  a  supply  of  water  from  among  weeds  ii 
and  permitting  the  debris  to  settle  in  a  spot 
touches  the  jar  from  one  side,  when  the  Canthoci 
on  the  exposed  side. 

Canthocamptus  is  an  elongated  animal,  with 
rather  obscurely  into  two  portions,  of  which  the 
portion,  is  largest  This  part  of  the  body  has  five 
of  which  has  at  least  one  pair  of  appendages.  Th 
of  the  head  proper  with  one  of  the  somites  of  the 
as  is  discovered  by  observing  that  a  pair  of  legs  is 
the  largest  segment  of  the  body. 

As  seen  from  above,  it  is  triangular  and  extenc 
short,  stuut  beak  or  snout,  like  the  rostrum  of  a  c 
the  beak,  in  the  center  of  the  forehead,  is  the  ei 
pigment  and  two  lenses,  showing  that  we  really 
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covered  with  hairs.  The  fourth  joint  is  more  slender  than  the 
preceding,  and  terminates  in  a  process  below,  which  be^rs  besides  a 
long  hair  a  peculiar  blunt  bristle,  that  serves  some  unknown 
purpose — probably  being  sensory  in  function  like  the  similar  hairs 
on  the  antennae  of  some  Cladocerae.  The  next  joint  is  shorter  than 
tbe  rest,  while  the  remaining  three  are  spined  at  definite  points. 
The  antennae  of  the  male  are  curiously  altered,  or  geniculate^  on 
both  sides,  as  in  Cyclops.  The  three  basal  joints  are  shortened, 
while  more  or  fewer  of  the  following  ones  are  coalescent,  followed 
by  a  hinge  joint  and  two  elongated  segments. 

The  second  antennae  or  antennules  are  two-jointed,  and  the  basal 
joint  has  a  two-jointed  branch  or  palp;  the  terminal  joint  is  covered 
with  spines;  at  the  end  are  longer  and  curved  spines,  jointed  in  the 
middle. 

The  mandible  is  a  flattened  plate  with  digitate  teeth  at  the  end, 
on  one  side  of  which  springs  a  two-jointed  palp,  and  from  the  other 
a  blunt  process.  The  maxilla  is  somewhat  like  it,  but  has  rudiments 
of  other  elements. 

The  first  pair  of  feet  have  two  three-jointed  rami.  The  outer 
ramus  is  shorter  and  with  the  longer  branch  is  directed  forward. 
The  fourth  foot  has  the  inner  branch  two-jointed.  The  inner  branch 
of  the  third  foot  of  the  male  is  peculiarly  modified  to  form  a  pre- 
hensile organ,  as  it  is  this  foot  which  fastens  the  spermatophore  to 
the  female.     The  fifth  feet  are  composed  of  two  flat  plates. 

The  second  division  of  the  body,  the  abdomen,  consists  of  five 
segments,  of  which,  however,  the  first  two  are  united  in  the  female. 
The  last  segment  of  the  abdomen  bears  two  stylets,  which  are  some- 
times considered  as  together  constituting  an  additional  segment. 
Each  of  these  stylets  has,  with  several  small  spines,  two  elongated 
caudal  setae,  one  of  which  is  usually  as  long  or  longer  than  the 
entire  abdomen.  The  stylets  are  usually  considerably  longer  than 
wide,  but  the  proportions  vary  somewhat  in  different  species. 

Viscera.  The  body  cavity  is  traversed  by  the  alimentary  canal, 
which  is  a  straight  tube  with  no  lateral  caeca  or  blind  sacs,  as  in 
some  other  Copepoda.  The  canal  is  divided  into  four  more  or  less 
distinct  portions;  the  first  section  is  a  slender,  muscular  tube,  ex- 
tending from  the  mandibles  nearly  through  the  first  segment, 
opening  into  the  stomach  proper,  which  is  a  muscular  and  gland- 
alar  sac. or  tube,  filling  the  greater  part  of  the  thorax  ;  at  the  be- 
ginning of  the  abdomen,  the  sac  is  constricted  and  becomes  the  ia- 
iestine  proper  ;  near  the  extremity  again  there  is  another  change 
and  tbe  intestine  loses  its  glandular  character,  and,  by  a  peculiar 


adaptation  becomes  a  sort  of  force-pump,  which,  during  life,  is  con- 
stantly pumping  water  in  and  out,  serving  as  a  means  of  respira- 
tion. This  anal  respiration  is  quite  common  among  aquatic  ani- 
mals in  this  as  well  as  other  orders.  This  latter  section  of  the  canal 
is  the  rectum,  and  opens  beneath  a  toothed  anal  plate,  above  and 
between  the  stylets.  No  special  divarications  or  caBca  are  append- 
ed to  the  digestive  tract,  and  the  only  other  organ  which  is  at  all 
considered  to  belong  to  the  alimentary  system,  is  what  is  known  as 
the  '^shell-gland,''  present  in  most  Crustacea,  but  till  recently 
thought  to  be  absent  in  Canthocamptus.  It  is  a  coiled  tube  found 
in  the  lower  part  of  the  first  segment  of  the  thorax.  It  is  impos- 
sible to  find  this  organ  in  Canthocamptus,  in  every  case,  it  being 
very  obscure;  and  its  oflice  is  uncertain,  though  it  is  supposed,  per- 
haps with  little  reason,  to  be  hepatic  in  function. 

There  is  no  functional  heart  in  this  animal,  but  its  place  is  taken 
by  a  peculiar  apparatus,  hitherto  undescribed  ;  this  consists  of  a 
tube,  surrounding  the  posterior  portion  of  the  alimentary  canal. 
This  sac  around  a  sac  is  open  in  front,  and  serves  by  a  double 
mechanism  the  ofiice  of  a  pulsatiug  heart,  though  in  a  very  imper- 
fect manner. 

There  are  no  true  hematic  or  lymph  corpuscles  in  this  animal  ; 
80  far,  at  least,  none  have  been  discovered.  The  place  of  these 
blood  corpuscles  is  taken  by  globules  of  yellowish  or  red  color  of 
the  most  diverse  size.  These  nutritive  globules,  or  fat  globules,  as 
they  have  been  called,  are  undoubtedly  reservoirs  of  nutriment  in  a 
shape  convenient  for  the  animars  use,  and  equally  certainly  are 
derived  from  the  contents  of  the  intestine.  In  those  Copepoda 
which  have  a  fuuctional  heart,  it  is  open  anteriorly  into  a  general 
body-cavity  in  the  same  way  as  in  this  animal.  That  a  portion  of 
the  vascular  system  should  surround  the  alimentary  canal,  is  no 
unexampled  thing,  for  in  Daphnia  a  large  sinus  embraces  a  por- 
tion of  the  canal.  The  same  provision  as  this  described  in  Cantho- 
camptus occurs  in  the  CyclopidiB.  The  nutritive  globules  are  often 
very  large,  and  are  frequently  extremely  abundant,  especially  in 
females  soon  to  become  gravid.  Three-hundredths  mm.  is  not  a 
large  measurement  for  the  diameter  of  such  drops. 

The  nervous  system  is  very  hard  to  trace,  consisting  of  a  large 
pear-shaped  ganglion  just  below  the  eye,  from  which  extend 
commissures  around  the  oesophagus,  connecting  them  with  the 
ventral  ganglia  lying  between  the  bases  of  the  feet.  The  senses 
are  not  apparently  well  developed,  for,  excepting  the  eyes,  we  can- 
not locate  with  certainty  the  organs  of  any  sense.     There   are. 
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howcTer,  two  spots  which  are  evidently  devoted  to  special  sense: 
first,  the  processes  on  the  fourth  joint  of  the  antenna),  which  may 
be  siraply  the  seats  of  tactile  sense,  or  may  have  nerves  suitable  for 
perceiving  chemical  stimuli;  second,  the  area  on  the  forehead  bord- 
ered by  a  raised  line  and  covered  with  little  pits,  each  with  a  small 
bristle.  The  character  of  this  organ  can  be  but  conjectured;  it  may 
be  homologized  with  the  frontal  nervous  organs  of  the  Cladocera. 

The  sexual  organs  are  quite  extensively  developed,  and  periodical- 
ly obscure  the  remaining  viscera.  In  the  male  the  simple  testis  is 
situated  in  the  second  segment,  and  the  single  vas  deferens  after 
numerous  windings  through  nearly  the  entire  length  of  the  body, 
opens  at  the  base  of  the  first  abdominal  segment  under  a  spined 
plate.  A  part  of  the  vas  deferens  is  of  a  glandular  character  and 
secretes  an  elongate  tube,  the  spermatophore^  which  serves  to  con- 
tain the  spermatozoids,  and  is  fastened  by  the  male  at  the  opening 
of  the  median  pore  of  the  female;  on  contact  with  the  water  this 
tube,  which  is  at  first  soft,  contracts  and  presses  the  contents  into 
the  opening  of  the  female  organs.  So  long  is  the  vas  deferens  that 
as  many  as  three  spermatophores  are  sometimes  seen  in  the  body 
at  once.  The  spermatozoids  are  very  small.  The  geniculated  male 
antennae  are  used  in  grasping  the  sette  on  the  tail  of  the  female, 
and  the  curiously  modified  inner  branch  of  the  third  foot  of  the 
male  may  assist  in  fastening  the  spermatophore  upon  her  body. 
The  ovary  occupies  the  same  position  as  the  testes,  and  the  two 
ducts  are  coiled  in  the  body  from  end  to  end,  opening  in  the  median 
pore  behind  the  fifth  pair  of  feet.  When  the  eggs  are  ready  to  be 
laid,  they  are  forced  out,  carrying  with  them  a  film  of  the  secretion 
of  the  lower,  glandular  portion  of  the  ducts,  which  is  of  a  collodion- 
like  consistency,  and  which  forms  the  enclosing  sac.  The  young  be- 
come fully  developed  sexually  before  they  assume  their  final  form, 
and  it  is  not  unusual  to  find  ova-bearing  females  which  are  not  only 
much  smaller  than  the  parent,  but  with  considerable  differences 
in  the  various  organs. 

This  sort  of  heterogenesis  is  not  uncommon  among  lower  crusta- 
eea,  for  the  young  may  diff*er  much  from  the  mother  till  after  they 
have  themselves  produced  young. 

Four  species  have  been  recognized  in  America,  of  which  one  is 
certainly  identical  with  a  widely  distributed  European  form,  and  a 
second  is  probably  identical  with  an  English  species.  C.  palustris, 
Brady,  seems  to  depart  considerably  from  the  norm  of  the  genus 
and  may  prove  a  type  of  a  marine  genus.  No  true  Canthocamptus 
18  more  than  accidentally  marine. 


The  ten  species  below  enumerated  are  all  that  have  fallen  under 
the  author's  notice,  though  others  may  have  been  mentioned. 


Key  to  the  Gexus  Canthocamptus, 

—  (  2-joint4if].  i  ^  '"'"■  ^^"S-  '^»^'<'*1  joint  of  Mh  foot  small C.  orneili*,  i?»r». 

?  I  *  l>.5  mm.  lonj;:  l»nf»al  joint  of  oth  foot  lonR.  C.  fcrr»ip«,  SftrsvT). 


f^ 


c 


1 


1  Antennji*  thick  C  cra-sjm*,  Sara. 


2-ioinle(l  O  '                     I    ^""'''•''«"^"^"^  -       Antenni'^      {  C.  Irispinosiun,     i     Brady. 
'  ?  '  .pointed.  ^  "'^  ^"""^  2-Joinl<^J-  I       blender.       i  c  north umbricxu,  Brady. 
c*  !                     ;    Inner  rumus  of   \  Stylets  rather  lonj;.  C  wvinw/u*.  Mueller 
^  I                      Id  foot  3-Joinled,  '  Styl.  short,  oval,  C.  ill  i  no  isen  sis,  Forlten 
\  Male  antenna  normal C.  hibcrnictis.  Brady. 

3-jomled    ^  J^l^^\^.  mnenna  rcduc».<l,  hookod  at  llu*  end  C.f  jiolustris,  Brady. 


Cauthocamptus  elegantulus,  C.  mareoticus  and  C.  horridus  are 
uncertain,  probably  ref(?rred  to  the  wrong  genus.  C.  stromii,  Baird 
(  =  Dactylopus  stromii,)  C.  rostratus,  Glaus  (=  Stenhelia  ima.) 
C.  virescens,  C.  linearis,  and  C.  roseus  of  Dana,  are  marine  Harpac- 
ticidae  of  uncertain  affinities.  C.  minutus  of  Glaus  is  not  sufficiently 
described,  but  appears  to  be  the  earlier  condition  of  C.  minutus, 
Mueller  (G.  staphynalis,  Jurine). 


Sp.  1.    Can thocaiii plus  gracilis,  Sars, 

Is  elongated  linear,  with  tlie  abdominal  segments  smooth.  Caudal 
stylets  long  and  slender;  external  caudal  seta  about  one-fourth  the 
inner.  All  the  feet  with  two-jointed  inner  rami;  outer  branch  of 
fourth  foot  longer  than  the  others,  inflexed;  basal  process  of  fifth 
foot  slightly  expanded.     Length  1  mm. 

At  Decatur,  Alabama,  was  found  a  species  of  Ganthocamptus 
which  is  different  from  any  American  species,  and  seems  in  many 
points  nearest  the  above  but,  unfortunately,  only  a  hasty  sketch 
could  be  made  at  the  time,  and  the  notes  are  insufficient  to  defi.ne 
it.  The  form  is  not  remarkably  slender;  the  first  and  second  ab- 
dominal segments  are  very  large.  The  caudal  stylets  are  slender 
and  elongated,  the  inner  seta  being  very  long  and  curved,  while 
the  outer  is  quite  short.  The  anal  plate  is  covered  with  hairs  only. 
The  antenna*  are  normal,  of  moderate  length,  and  the  fifth  foot  has 
but  a  narrow  process  at  tlie  base. 


1  Distinjfuished  from  the  following  by  the  presence  of  only  three  spines  on   the 
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If  this  form  be  worthy  a  distinctive  name,  it  may  be  called 

Sp.  2.    Cantliocamptiis  tenuicaudis.  (Sp.  n.) 
(Plate  0.    Figs.  15  and  16.) 

?  Sp.  3.    Cantliocamptus  brevipes,  Sara. 

This  small  form  is  almost  certainly  the  young  stage  of  some  other 
species;  yet  I  transcribe  the  description. 

"Corporis  forma  et  niagnitudine  G.  pygmieo  non  dissimili^.  Segmenta  abdomiDalia 
^ero  postlce  magls  attenuata  serlebusque  aciileorum  destituta.  Rami  caudaleselongati 
<iuplo  longiores  quam  latiores,  setis  apicalibus  brevisculis  parumque  divergeDtibus,  ex- 
terlore  dlmidiam  longitudinem  interloris  non  attingente.  Operculum  anale  absque 
<lentibus.  AntennaE*  l-mi  paris  breves,  articulis  ultimis  duobus  in  unum  confluentibus 
airticulum.  Pedes  natatorii  brevisslmi,  ramo  exteriore  intus  setis  destituto.  interiore 
l)lartlcuIato  iu  pedibus  l-mi  paris  longitudinemlexterlorisa^quante, in sequentibusmulto 
1)reviore.  Pedum  5-(i  paris  articulus  basalis  Intus  iu  processum  folliformem,  sat  mag- 
num et  angustatum,  articulum  ultimum  elongato-ovatum  aliquanto  superantem,  exit. 
O>lor  albidus.    Longit.  parum  supra  '4  mm." 

Sp.  4.    Cantliocamptus  crassus,  Sars. 

Robust;  segments   margined    with  pectinate  bristles.      Caudal 

st^'lets  oval,  contorted,  constricted  at  the  base.     Antennae  thick, 

-densely  covered  with  long  setae.     Fifth  feet  with  long  setae;  basal 

process  rather    small.     All  the  feet  excepting  the  first,  with  bi- 

-articulate  inner  rami.     Length  0  75  mm. 

Sp.  5.    Cantliocamptus  trispinosus,  Brady. 

(Plate  0.     Figs.  6—14.) 

This  species  with  the  last  and  next  has  all  the  feet  save  the  first 
"with  bi-articulate  inner  rami.  Very  near  the  next,  from  which  it 
<liflFer3  iu  the  form  of  the  fifth  foot  of  the  female,  which  has  the 
basal  process  smaller,  bearing  only  three  spines,  while  the  next  has 
«ii,  the  second  joint  being  longer  and  narrow.  The  male  is  un- 
inown.     Not  yet  identified  in  America. 

Sp.  6.    Cantliocamptus  nortliunibrioiis,  Brady. 

Body  robust;  antennae  long  as  first  segment,  nine-jointed;  man- 
dibular palp  minute.  In  the  male  the  inner  branch  of  the  third  foot 
18  three-jointed  and  dactylate,  as  in  C.  minutus. 


A  well  knowu  species  which  has  been  frequently  described  and 
seems  quite  circumpolar  in  its  distribution. 

First  mentioned  from  America  in  a  paper  by  the  writer  in  1878. 
A  pretty  full  description  will  also  be  found  in  the  author's  Types 
of  Animal  Life,  A  very  abundant  species,  frequent  in  muddy  pools, 
but  somewhat  variable  in  abundance.  It  may  frequently  be  found 
in  great  numbers  in  winter. 

Sp.  8.    Caiithocainptiis  illinoisensis,  Forbes. 

(  Plate  0.     Figs.  1—5.) 

This  robust  and  pretty  species  was  first  taken  near  Minneapolis, 
by  Mr.  A.  W.  Jones,  a  student  of  the  University,  who  found  it  in 
a  peaty  ditch.     Forbes'  description  is  appended. 

"Length  1  mm.     Head  and  first  segment  united;  five  abdominal 
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segments  in  male,  four  in  female.    The  suture  between  the  first 
and  second  segments  is  not  wholly  obliterated  above  in  the  female. 

luast  abdominal  segment  is  deeply  and  acutely  emarginate. 
Branches  of  f urea  as  wide  as  long,  inner  bristle  plumose,  a  little 
longer  than  abdomen;  outer  plumose  only  on  outer  side,  about  half 
the  length  of  the  inner.  The  second  to  fifth  abdominal  segments 
have  each  a  row  of  spinules  along  ventral   portion  of  posterior, 

Male  with  anterior  antennce  composed  of  seven  joints,  the  fourth 
joint  very  short.  The  front  outer  angle  of  the  third  is  produced, 
the  blunt  process  bearing  three  long  bristles  surrounding  a  slender 
olfactory  club  which  is  as  long  as  the  three  following  joints.  The 
penultimate  joint  bears  a  strong  spine  or  slender  appressed  process 
at  the  middle  of  its  posterior  margin*  The  five  outer  joints  con- 
stitute the  grasping  organ.  The  posterior  antennce  bear  five  long 
bristles  at  tip,  three  of  which  are  made  prehensile  by  the  occurrence 
of  from  eight  to  twelve  short  articulations  in  the  middle  of  the 
hair,  allowing  it  to  be  bent  forward.  At  the  base  of  these  articula- 
tions on  the  outer  bristle,  are  two  short  spinules.  Two  nearly 
longitudinal  rows  of  five  or  six  strong,  short  spines  each  appear  on 
the  under  surface  of  the  outer  joint  of  the  antennule.  The  secon- 
dary flagellum^  borne  as  usual  on  the  middle  of  the  basal  joint,  is 
not  articulated,  and  bears  four  long  bristles,  two  terminal  and  two 
on  distal  half  of  inner  side.  The  outline  of  the  mandible  is  exactly 
hke  that  figured  by  Claus,  but  it  bears  about  ten  teeth,  the  upper 
thick  and  blunt,  the  inner  sharp,  slender  and  longer.  Several  are 
notched  at  tip.  The  lower  angle  bears  a  long  simple  bristle. 
Mandibular  palpus  two-jointed,  second  joint  with  three  long  ter- 
minal hairs  and  a  shorter  spine  attached  at  basal  third  of  anterior 
margin,  jointed  at  base  and  directed  towards  tip,  like  a  dactyl. 
The  inaxilki  and  maxillary  palpus  are  scarcely  to  be  distinguished 
from  those  of  C.  staphylinus. 

The  first  maxillipeds  are  three-lobed,  the  outer  lobe  constituting 
i  long,  strong  claw.  The  second  and  third  are  about  one-third  as 
long  as  the  first,  and  bear  each  one  strong  simple  spine  and  one 
weak  branched  hair.  The  inner  lobe  is  widest,  about  two-thirds  as 
wide  as  long.  The  dactyl  of  the  posterior  maxilliped  is  spinous  on 
its  inner  edge,  and  the  same  edge  of  the  hand  is  ciliate  and  bears  a 
short,  stout,  sparingly  plumose  bristle  at  its  base,  just  beyond  the 
tip  of  the  closed  dactyl.  The  width  of  this  joint  (the  second)  is 
nearly  half  its  length. 

Basal  joint  of  inner  ramus  o{ first  pair  of  legs  nearly  or  quite  as 
long  08  outer  ramus,  the  second  wider  but  only  half  as  long  as  the 


A  small  species  differing  from  all  others  save  the  next  in  having 
a  three-jointed  inner  ramus  of  the  fourth  foot. 

''Anterior  antennae  of  the  female  slender,  8-jointed,  about  as 
long  as  the  first  body  segment,  and  much  like  that  of  C.  minutus. 
Inner  branch  of  the  second  antenna  very  small,  1-joiuted.  Pqster- 
ior  foot-jaw  having  a  broad  hand  armed  with  a  long  apical  claw. 
Inner  branch  of  the  first  pair  of  feet  scarcely  twicB  as  long  as 
the  outer;  first  joint  longer  than  the  entire  outer  branch,  and  near- 
ly twice  as  long  Jis  the  united  second  and  third  joints,  both  of 
which  are  extremely  small.  luner  branches  of  the  second,  third 
and  fourth  pairs  shorter  than  the  outer,  and  3-jointed,  the  iirat  joint 


*  Evldentlj  a  misprint,  for  it  Is  the  ianer  ramus  which  Is  chelate. 
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being  very  small.  luner  segment  of  the  basal  joint  of  the  fifth 
pair  of  feet  in  the  fetnale  elongated,  fringed,  bearing  two  long  and 
three  short  apical  setse;  second  or  outer  joint  sub-ovate,  finely 
fringed  internally;  externally  bearing  six  long  marginal  set^.  In 
the  male  the  limb  is  smaller,  the  basal  joint  short,  broad  and  hay« 
ing  six  short  setae  of  equal  length;  second  joint  nearly  like  that 
of  the  female.  Caudal  segments  somewhat  longer  than  broad;  in- 
ner seta  about  twice  as  long  as  the  outer;  anal  operculum  denticu- 
late.   Length  .65  mm.^^    Not  found  in  America. 

Sp.  lO.    Cauthocamptus  palustris,  Brady. 

(Plate  K.    Fig.  5.) 

A  brackish-watef  species  about  .9  mm.  long,  found  in  a  number 
of  places  in  the  British  Isles.  The  species  presents  several  anom- 
alies. 

The  antennae  of  the  female  are  8-jointed;  those  of  the  male  ro- 
bust, the  last  joint  forming  a  hook.  The  first  four  pairs  of  feet 
have  both  branches  3-jointed;  the  fifth  pair  in  the  female  are  2- 
jointed,  with  a  short  and  broad  basal  joint,  the  second  joint  being 
sub-ovate,  bearing  five  long  apical  setae;  in  the  male  the  fifth  pair 
is  obsolete,  being  reduced  to  a  minute  setiferous  lobe.  Caudal  seg- 
ments short,  bearing  two  principal  setae,  the  outer  half  as  long  as 
the  inner. 

Sp.  11.    Cantliocamptus  minnesotensis.  (Sp.  n.) 

(Plate  T.    Figs.  1—6.) 

Since  the  manuscript  of  this  genus  was  finished,  a  small  species 
has  been  found  which  seems  undoubtedly  distinct  from  any  of  the 
above.  A  single  pair  were  taken  in  a  gathering  from  Bassett^s 
creek  containing  C.  minutus  in  abundunce.  Unfortunately  the 
characters  of  the  swimming  feet  are  not  certainly  known,  but  they 
were  apparently  all  three  jointed  save  the  last.  The  antennae  are 
very  short  and  thick,  8-jointed,  with  a  long  flagellum;  the  anten- 
nules  are  of  the  usual  form,  and  the  mouth  parts  rather  large.  The 
first  pair  of  feet  have  the  two  rami  of  nearly  equal  length.  The 
form  is  moderately  elongate.  The  caudal  stylets  are  very  short, 
quadrate  in  outline  and  well  armed  with  spines.  The  fifth  foot  of 
iJie  female  has  four  long  and  two  short  spines  on  the  inner  lamina, 
and  the  terminal  joint  has  five  unequal  spines.  In  the  male  the 
fifth  foot  has  two  spines  on  the  lamina  and  six  on  the  second  joint. 


..   Xiiii^  .i  >ijiciil   ^ri^Die.      The  male  antenna  is  of  peculiar  form, 

'lit:    t*jLU     i  :atj  cuidi  plate  are  large  and  emarginate  (see  fig.  4.) 

K'  >  Vi^uiUiUg  I'eeC  are  all  armed  with  very  strong  spines,  aside 

u  u    a^  i>uc4i  4U0CU  of  spines  at  the  end  of  each  joint.      Length 

V^     u.a. 

N^i^ik.     .     ruuiinaiis.  Hu^lt)erg.    This  author  seems  to  have  parted  with  his  usoal 

wv^   I-  i   u  .at;  ivkud^k»  upoQ  this  species.    After  describing  a  Cautbocamptus  with  the 

1...    ..fc.uu>  'i  liix?  tiwt  tt>oc  "reichlich  doppeltso  laDgwie  die  beiden  Gnindglieder  def 

V  .-<vv  .....v.>^^  w  4ravifs  a  moral  on  the  mutability  of  genera  from  the  fact  that  Brady 
.,  v.tv*  ;;v.  itjuu*  -UtlUfyeHa  'auf  grund  der  EIngllede  des  Innenastes  am  flerten 
u.N>vv^.-*e   uKi  iiDt?r  *h?rartigen  Bildung  des  ersten  Fusses,  wle  er  bie  C.  frontinalls 

V  v).a4v*^.i  "^4.  *  BrAdy  says  (Brit,  Copepoda,  p.  58) :  "Inner  branch  of  first  pair  of  feet 
>v»**v.v.>  >.  i  I  q)ioo*c*Eed,  and  either  2- or  3-Jolnted,"  etc.  The  distinctive  characters 
s.  .v.^  .'V-  -  ^f  i-s>tuie4  .M  and  3d  feet  and  the  1 -jointed  inner  ramus  of  the  fourth  foot, 
•   >  ^vv»w>Uui  1  <\  frtxitiualls  is  really  new. 


II.    Genus  Attheyella,  Brady. 

tfti  >  i:emi<,  the  diagnostic  characters  of  which  have  been  above 
Mvix-acevi,  contains  three  nominal  species.  It  is  quite  difficult  to 
sa,v  what  ditferences  exist  between  Sars'  ^''Canthocatnpfus^'' pygmc^us 
and  A'theifella  spinosa.  Brady  did  not  seem  to  recognize  the  fact 
that  his  diagnosis  included  that  species.  The  third  species  is  the 
baud  A,  ctjrptorum,  of  Brady,  which  it  is  interesting  to  compare 
with  the  blind  Bradya  limicola  of  the  coaijt  of  the  gulf  of  Mexico. 

PffiCILOSTOMATA. 

This  group,  consisting  of  animals  more  or  less  like  Cyclops  in 
appearance,  but,  during  part  of  their  existence,  semi-parasitic,  has 
been  very  little  studied  in  America.  Most  of  the  fresh-water  species 
inhabit  the  gill-cavities  of  fishes.  The  gills  of  fishes  should  always 
be  examined  (if  practicable,  microscopically)  ior  these  interesting 
animals. 

The  mouth  parts  are  greatly  reduced  and  their  homologies  un- 
certain. 

Genus  Eroasilus,  Nordmanti. 

Body  shaped  much  as  in  Cyclops;  anterior  antennae  short;  anten- 
nules  in  the  female  large,  four-jointed,  terminating  in  a  strong 
iilaw.  Mouth  opening  in  the  center  of  the  very  large  head,  which 
is  not  beaked  in  front.  The  mouth  parts  are  inconspicuous,  but 
the  maxilliped  is  a  stout  organ  terminating  in  a  long  claw.  The 
three  anterior  pairs  of  feet  are  bi-ramose,  and  each  ramus  is  three- 
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jointed;  the  outer  ramus  of  the  fourth  foot  is  two-jointed;  the  fifth 
pair  is  absent  or  rudimentary.  The  abdomen  is  four  or  five-jointed, 
and  the  stylets  are  rather  short.    Ova-sacs  two,  large. 

Ergasilus  depressus,  Sars. 

(See  Forhandlinger  i  Videnskabs-Selskabet,  1862.) 

The  form  figured  in  plate  S.,  fig.  1,  is  known  from  a  gathering 
taken  under  the  same  circumstances  as  Sars^  specimens,  and  con- 
sisted only  of  males.  The  animal  is  very  transparent  with  deep 
blue  markings  below,  especially  between  the  bases  of  the  feet. 
Sars  thinks  the  males  are  always  free,  while  the  females  early  re- 
tire to  the  gill-cavities  of  fishes.  This  species  may  be  distinct  from 
the  Norwegian  form,  but  there  is  no  reason  for  declaring  that  it  is 
so. 

E.  depressus  is  probably  the  young  of  the  widely  distributed  E. 
flieboldii. 


Note, — As  the  systematic  part  of  this  work  draws  to  a  close,  a 
note  is  received  from  Prof.  Birge,  who  was  so  kind  as  to  glance 
through  advance  sheets  of  the  portion  upon  Cladocera.  Prof.  Birge 
informs  me  that  his  Scapholeberis  nasuta  is  the  same  as  S.  (Daph- 
nia)  aurita,  Fischer,  as  published  in  1849  in  the  Bull.  Nafur^ 
forsch.  Gesellsch.  in  Moscau,  Bd.  22.  This  paper  I  have  not  seen. 
At  Prof.  Birge's  suggestion,  then,  read  on  page  43. 

Sp.  4,    Scapholeberis  aurita,  Fischer. 

DaphnUi  aurita,  fischkk. 
StapholeberiB  TtamUa,  birg& 


COLLECTING,  PRESERVATION    AND   MISCELLANEOUS 

NOTES. 

The  appliances  employed  in  the  capture  and  study  of  Entonio- 
straca  are,  in  the  main,  those  employed  by  the  student  of  aquatic 
vegetation.  The  first  in  order  of  importance  is  the  hand-net  and 
its  accompaniment,  long  rubber  boots,  such  as  cover  the  entire 
leg  being  preferable.  Thus  equipped,  the  student  can  collect  by 
far  the  greater  number  of  freshwater  Crustacea.  The  net  is  best 
made  by  obtainiug  an  ordinary  gaff  or  dipping  net  of  extra 
strength  but  small  size.  If  jointed,  the  ferrule  must  be  unusually 
strong,  not,  indeed,  because  of  the  weight  or  activity  of  the  prizes, 
but  because  it  is  often  necessary  to  lift  a  net  full  of  water,  which  is 
a  greater  strain  than  the  strongest  fish  would  produce  in  a  net 
with  open  meshes.  The  ring  of  such  a  net  is  furnished  with  a  me- 
dium-sized bag  of  some  porous  but  still  rather  close  fabric.  The 
writer  usually  uses  for  this  purpose  the  thinner  variety  of  flour 
sacking.  This  material  fulls  a  little  when  wet,  and  permits  the 
water  to  pass  rather  too  slowly,  but  this  is  a  good  fault.  The  net 
is  used  in  shallow  water  and  among  weeds.  After  the  net  has 
been  repeatedly  filled  and  permitted  to  drain  nearly  empty,  the 
bottom  of  the  net  is  seized  and  the  small  remaining  amount  of 
water  is  thrown  by  a  dexterous  movement  of  the  hand  into  a  large* 
mouthed  jar,  several  of  which  are  needed.  By  this  method  the  ani- 
mals can  be  secured  in  any  desired  degree  of  concentration,  so  to 
speak,  provided  care  is  taken  to  avoid  fouling  the  net  with  fine 
mud  or  debris.  A  single  jar  should  usually  contain  only  a  gather- 
ing from  a  single  locality.  In  case  the  collection  is  not  to  be  ex- 
amined at  once,  the  gathering,  which  must  now  be  quite  free  from 
admixture  of  mud  and  filth,  is  concentrated  as  much  as  possible^ 
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and  then  poured  into  a  thin  filter-paper  or  a  thin  muslin  bag. 
When  nearly  dry,  the  funnel  is  held  over  a  small  bottle,  an  open- 
ing is  made  in  the  apex  of  the  filter,  and  the  contents  washed 
through  with  slightly  dilute  glycerine.  Soon  after  pure  glycerine 
is  added  so  as  to  bring  up  the  whole  to  the  required  degre  of  con- 
centration. A  suflBciency  must  be  used  to  well  cover  up  the  whole* 
In  case  of  haste  the  eud  of  the  filter  containing  the  gathering  may 
be  torn  off  and  placed  at  once  in  a  bottle  of  glycerine  or  alcohol. 

For  the  collection  of  Cypridae  it  is  recommended  to  use  a  very 
thin  fine  net,  and  gather  as  much  as  possible  of  the  finely  commi- 
nuted debris  which  settles  in  weedy  pools.  Spread  this  material  in 
shallow  pans  and  in  an  hour  or  so  skim  the  surface  with  a  small 
spoon-like  hand-net,  and  transfer  with  the  addition  of  clear  water 
to  shallow  porcelain  plates.  Such  gatherings  may  contain  Ilyo- 
cryptus,  Monospilus,  the  hook-nosed  Pleuroxids  (=Percantha)  and, 
perhaps,  also  species  of  Canthocamptus. 

The  entomostraca  of  the  larger  lakes  must  besought  by  a  differ- 
ent method.  A  net  of  larger  size,  and  composed  of  very  thin  ma- 
terial is  drawn  after  a  boat  which  is  kept  moving  in  different  parts 
of  the  lake.  Such  a  net  should  be  so  weighted  as  to  receive  water 
from  the  surface  as  well  as  from  several  inches  below  it.  The  net 
is  emptied  occasionally  with  plenty  of  water  into  large  bottles, 
which  may  preferably  be  placed  in  the  dark  if  to  be  unexamined 
for  some  time.  Water  kept  in  the  dark  will  preserve  its  animal 
life  for  a  much  longer  time  than  if  exposed  to  the  sunlight. 

A  similar  net  may  be  placed  in  a  rapid  stream  in  such  a  way 
(hat  it  remains  partly  full,  but  does  not  overflow.    The  accumula- 
tions of  a  day  may  be  thus  gathered  into  little  space.    The  faucets 
of  the  city  water  will  frequently  afford  a  good  supply  of  animal 
life,  and  unfortunately'  in  Minneapolis  a  rather  large  number  of 
forms  are  worms  of  a  suspicious  and  unpleasant  appearance.     It 
most  be  observed  that  for  this  purpose  the  faucet  must  be  well 
open  80^ that  a  good  current  is  secured,  otherwise  most  of  the  im- 
purities will  be  dropped  on  the  way.     A  friend  mentioned  that  very 
little  life  was  found  in  the  city  water  after  long  and  careful  experi. 
ment,  during  which,  however,  a  very  small  stream  was  allowed  to 
trickle  through  the  complicated  set  of  graduated  screens.     But  the 
writer  at  the  same  time  secured  a  rather  large  supply  both  of  en. 
tomostraca  and  vegetable  forms  by  simply  permitting  the  water 
from  the  hydrant  faucet  to  flow  with  full  head  through  a  muslin 
net. 

Bat  our  methods  are  not  yet  exhausted.    The  dipping  bottle 
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frequently  brings  up  animals  quite  different  from  those  collected 
by  the  towing  net  at  the  surface.  This  consists *of  a  large  bottle 
weighted  by  a  suitable  bit  of  lead  or  iron  and  fitted  with  a  tight- 
fitting  cork  or  wooden  stopple.  The  stopple  is  attached  to  the  line 
fastened  at  the  neck  of  the  bottle  in  such  a  way  that  a  sudden 
twitch  of  the  cord  opens  the  bottle  when  it  has  sunk  to  the  re- 
quired depth.  Another  method,  when  one  does  not  object  to  ming- 
ling forms  from  all  depths,  is  to  lower  a  net  weighted  with  a  heavy 
ring  to  the  bottom,  there  agitating  it  slightly  and  drawing  it  vertical- 
ly upward.  This  serves  in  a  poor  way  in  the  place  of  a  dredge  and 
will  secure  a  larger  gathering  than  the  dipping  bottle,  and  is  quite 
as  easily  rigged.  The  collections  secured  in  either  of  the  above  ways 
are  placed  in  large  shallow  porcelain  plates  and,  the  microscope  be- 
ing ready,  the  study  may  begin.  With  a  rather  large  hand-mag* 
nifier,  with  which,  however,  the  student  will  soon  be  able  to  dis- 
pense entirely,  the  various  forms  seen  swimming  or  creeping  or 
springing  about  are  scanned,  chiefiy  for  the  purpose  of  noting 
their  motions.  The  little  black,  brown  or  yellow  imps  springing 
on  the  surface  are  rapidly  skimmed  off  as  hindrances,  and  (if  the 
student  is  interested  in  the  Podurae)  consigned  to  a  bottle  of  spirits. 
Next  a  great  Belostoma,  Corixa,  Water-skater,  Ranatra,  or  Dysti- 
cus  requires  the  same  treatment.  Perhaps  a  half  dozen  *' whirligig- 
beetle"  require  more  time  to  dispose  of,  and  then  a  careful  remov- 
al of  the  dragon-fly  larvae  and  '^water-tigers"  leaves  the  coast  com- 
paratively clear  save  for  sand-fleas  and  dipterous  larvae  which  must 
be  endured  as  necessary  evils. 

With  a  narrow  slip  of  paper  folded  trough-wise  the  desired  animal 
is  captured  by  a  quick  movement  and  the  water  permitted  to  drain 
off,  when  the  specimen  is  placed  on  the  object-carrier,  and  a  square 
cover  glass,  one  corner  of  which  has  been  armed  with  a  bit  of  wax, 
is  placed  over  the  animal  and  then  adjusted  so  as  to  give  the  re* 
quisite  amount  of  pressure  to  quiet  its  restless  motions.  The  slip 
of  paper  is,  in  every  way,  more  convenient  than  a  dipping  tube  and 
avoids  flooding  the  object-carrier.  With  a  half-inch  objective  and 
suitable  eye-piece  the  whole  animal  is  drawn  in  as  natural  a  posi- 
tion as  possible,  either  with  the  aid  of  a  camera  or  free  hand,  by  the 
assistance  of  careful  measurements  and  a  given  scale.  A  one-fifth 
inch  objective  is  now  substituted  and  all  possible  details  added.  If 
any  dissections  are  necessary,  the  cover  glass  may  be  removed,  the 
slide  placed  upon  a  slip  of  black  paper  and  the  parts  separated  as 
far  as  possible  by  the  aid  of  a  watchmaker's  glass  or  dissecting 
microscope. 
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Up  to  the  present  time  almost  the  only  reagent  which  could  be 
employed  for  the  instantaneous  killing  of  Entomostraca  with  the 
body  in  its  natural  position  and  the  preservation  of  the  same  was 
osraic  acid,  which  partly  on  account  of  its  expense,  perhaps,  seems 
rarely  to  find  its  way  into  our  laboratories.  And  even  this  is  but 
partially  successful  or  causes  such  a  dark  color  as  to  obscure  what 
one  most  desires  to  see.  The  desideratum  seems  to  have  been  sup- 
plied by  the  disco vpry  of  Prof.  Hermann  Fol  that  ferric  perch loride 
produces  not  only  an  instantaneous  death  but  a  fixation  of  all  the 
parts  with  very  little  coloration  or  shrinkage.  The  alcoholic  solu- 
tion is  diluted  to  about  2  per  cent,  and  applied  to  a  small  quantity 
of  water  in  which  the  animal  is  swimming,  or  a  more  concentrate 
solution  is  added  at  once  to  the  water  of  a  vessel  containing  numer- 
ous Entomostraca.  The  water  is  poured  off  and  the  animals  washed 
with  alcohol  of  70  per  cent.,  to  which  a  few  drops  of  nitric  acid 
may  be  added  to  remove  the  ferric  salts.  According  to  Fol,  in 
transparent  animals  the  appearance  is  very  little  changed  by  this 
process.  Specimens  thus  prepared  may  be  preserved  in  alcohol 
and  afford  preparations  for  making  thin  sections.  They  do  not 
take  color  well,  but  may  be  stained  with  gallic  acid  without  diffi- 
culty. 

As  a  preservative,  glycerine  does  admirably  for  Copepoda,  but  no 
known  fluid  works  satisfactorily  for  the  Cladocera  unless  after  such 
treatment  as  above  indicated.  Sections  may  be  made  by  imbedding 
in  soap,  but  the  tissues  of  the  Cladocera  are  so  delicate  that  the 
writer  never  succeeded  in  making  permanent  preparations  of  such 
sections.  Either  the  alcohol  or  the  balsam  as  it  flows  in  almost  in- 
evitably disturbs  the  natural  position.  60  grammes  of  soap  are  dis- 
solved in  200  cu.  cent,  heated  alcohol  of  96  per  cent.  The  soap 
should  be  shaved  very  thin.  A  shallow  paper  trough  is  prepared 
and  filled  with  the  still  warm  mixture,  and  the  animal,  which  lies 
in  concentrated  alcohol,  is  transferred  into  the  solution  and  agitated 
till  its  tissues  are  permeated  with  the  soap.  When  cold,  the  bit  of 
soap  is  cut  into  the  required  form  and  is  ready  to  be  placed  in  the 
microtome. 

As  a  preservative  medium  for  Copepoda,  Carpenters'  gelatine  an- 
swers well.  It  consists  of  clarified  gelatine,  one  ounce  to  six  fluid 
dramchs  of  pure  glycerine.  The  preparations  mounted  in  this  re- 
quire no  cement,  as  the  gelatine  is  quite  firm  when  cold. 


The  previous  pages  refer  to  the  fresh-water  Crustacea  simply  and 
will  give  a  tolerable  idea  of  the  variety  exhibited  in  the  fauna  of  the 
lakes  and  rivers  of  America.  The  majority  of  Copepoda  are  marine 
and  the  coasts  of  the  United  States  will  afford  the  student  of 
marine  entomostraca  a  rich  harvest  of  curious  forms.  These  ani- 
mals are  now  being  investigated,  it  is  understood,  by  competent 
naturalists.  In  the  meanwhile  any  notes  may  be  of  a  temporary 
interest.  The  following  jottings,  which  are  the  result  of  a  few  days 
stay  on  Mississippi  sound,  will  give  an  idea  of  the  fauna  of  the  gulf 
ot  Mexico,  They  are  extracted  from  a  paper  oflFered  the  Minnesota 
Academy  of  Natural  Sciences. 

FAMILY  CALANID.E. 
Ge>jus  Pseudo-diaptomus.    (Gen.  n.) 

Resembling  Metrida  and  Diaptomus;  compactly  framed;  cepha- 
lothorax  6-jointed,  last  two  segments  coalescent  above;  head  round- 
ed in  front,  beaked;  eye  small;  antennae  appearing  22-jointed  in 
both  sexes,  longer  than  the  thorax;  the  right  male  antennae  genic- 
ulate as  in  Diaptomus;  antennules  bi-ramose,  both  rami  rather  short, 
inner  one  seemino:  but  two-  or  three-jointed;  mandible  ten-toothed; 
maxillipedes  well  developed;  feet  all  bi-ramose  save  the  last,  both 
rami  3-jointed;  first  feet  smaller;  fifth  feet  with  inner  ramus  obso- 
lescent, in  the  male  nearly  as  in  Diaptomus,  in  the  female  rather 
slender,  simple,  three-jointed;  abdomen  in  the  female  S-jointed,  in 
the  male  5-jointed;  stylets  in  the  female  longer;  ova-sac  single; 
spermatophore  pear-shaped. 

This  genus  is  of  unusual  interest  on  account  of  its  close  approach 
to  the  fresh-water  section  of  the  family. 

The  spermatophore  in  this  genus  is  large  and  swollen  and,  as 
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seen  through  the  body  of  the  male,  is   liable  to   be  mistaken    for 
€ggs. 

Pseiulo-diaptomus    pelagicus.    (Sp.  n.) 

r 

Esther  compact;  thorax  alike  in  the  sexes,  antennae  short, 
seeming  22-jointed;  first  foot  small,  both  rami  3-jointed;  fifth  feet 
in  the  male  with  but  small  rudiments  of  the  inner  rami,  basal 
portion  heavily  armed  with  short  teeth,  otherwise  almost  as  in 
Diaptamus;  fifth  feet  of  female  slender,  alike;  abdomen  in  male 
very  slender,  with  short  stylets  armed  with  five  terminal  setae  and 
a  series  of  bristles  on  the  inner  margins,  distal  margin  of  segments 
of  abdomen  toothed;  a  series  of  spines  also  ornaments  the  middle 
of  the  first  segment  below;  abdomen  of  female  short  and  very 
spiny,  first  joint  thick,  second  slender,  oblong,  third  joint  short; 
length  of  abdomen  supplemented  by  that  of  the  elongated  stylets, 
which  are  spinulous  on  their  edges;  ova-sac  ovoid,  eggs  numerous; 
opening  of  operculum  vulvae  with  lateral  projecting  lips. 

This  species  is  ornamented  with  irregular  markings  of  brownish 
color  which  give  it  a  strange  appearance  not  observed  in  any  other 
copepod.  The  size  is  like  Temora  relax,  which  the  female  resem- 
bles a  little,  a  resemblance  enhanced  by  the  elongated  st3'lets.  By 
some  changes  in  the  definitions  of  Metrida  and  Pleuromma  these 
three  genera  could  be  united,  but  there  would  then  be  no  valid 
excuse  for  not  admitting  Diaptomns,  so  that,  on  the  whole,  it  may 
be  well  to  let  matters  stand  until  we  reach  some  better  understand- 
ing: of  the  natural  generic  affinities  of  these  animals. 

Habitat,  Mississippi  sound,  gulf  of  Mexico. 

Genus  Dias,  Lilljeborg. 

Slender  ;  cephalothorax  very  long,  narrow  in  front ;  abdomen 
with  five  segments  in  the  male,  in  the  female  with  three;  antennae 
t20-jointed,  nodose ;  secondary  branch  of  antennules  one-jointed, 
small ;  labrum  Inrge;  posterior  maxillipeds  short;  swimming  feet 
with  2-  and  3-jointed  rami;  fifth  feet  with  a  single  ramus. 

Dias  longireiiiis,  Lilljeborg  ? 

Unfortunately  the  gathering  was  insufficient  to  determine  with 
certainty  the  identity  of  our  species  with  the  above,  but  the  female 
agrees  quite  well;   and    those   points  in   the  young   males   seen 


which  could  be  compared  with   the  descriptions  of  D,  longiri 
were  sufficieutly  concordant.     This  species  ranges,  iu  the  eas 
hemisphere,  from  the  North  sea  to  the  Mediterranean,  and  c« 
be  expected  here.     It  is  a  very  active  animal  and  represents  a 
differentiated  type. 

Genus  Temora,  Baird. 

Elongate;  thorax  five-jointed,  fourth  and  fifth  segments  clc 
combined  ;  abdomen  with  four  segments  in  the  male,  thre 
female  ;  antennae  24-  or  25-jointed  ;  right  antenna  of  the  i 
geniculate;  mouth  parts  as  in  Calanns;  inner  branches  of  sec< 
third  and  fourth  pairs  of  feet  two-jointed,  of  first  one-  or  two-join 
fifth  feet  with  but  one  branch,  prehensile  in  the  male. 


Teiiiora  afiini.s,  Poppe. 

-  T.  (jracilis,  herrick,  3IS. 

The  shallow  bays  and  estuaries  along  the  Gulf  of  Mexico  sw 
with  a  species  of  Temora  but  little  unlike  T,  relax. 

The  body  is  much  less  compact,  it  being  rather  slender  in  1 
sexes;  in  like  manner  the  caudal  stylets  are  very  much  elonc 
being  nearly  as  long  as  in  T.  longkornls  of  Mueller,  from  whic 
is  clearly  distinguished  by  many  obvious  characters,  and  vvl 
seems  to  show  an  approach  to  Met r Ida, 

The  antenna?  in  male  and  female  are  just  as  iu  T,  veIo.i\  and 
fifth  feet  are  little,  if  at  all,  dissimilar;  the  spine  on  the  sec 
joint  in  the  female  is  not  serrated,  however,  and  the  basal  joir 
the  abdomen  in  this  sex  has  three  teeth  on  either  side.  The  ca 
stylets  are  about  six  times  as  long  as  broad  in  the  female 
densely  spined,  as  is  the  last  abdominal  segment.  The  stylets 
more  slender  in  the  male  and  have  few  spines,  but  the  last  abd 
inal  segment  has  three  larger  spines  on  either  side.  Inner  ra 
ot  the  first  foot  one-jointed.  The  animal  is  generally  colorles 
autumn  at  least,  but  may  be  variously  ornamented  with  prisn 
colors,  the  most  constant  of  which  markings  are  a  band  about 
stvlets  and  across  the  thorax  and  between  the  bases  of  the 
The  ova  are  very  numerous  and  carried  as  in  Diaptomus. 
species  is  littoral  in  habitat  and  ranges  from  salt-water  bays  t( 
fresh  waters  of  rivers,  along  with  several  varieties  of  Cyc 
Si(l(t^  etc. 
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FAMILY  HARPACTICIDtE. 
Genus  Amyone,  Clans. 

Body  much  compressed;  dorsal  margin  strongly  curved;  head 
very  large,  produced  and  angled  below;  antennae  6-  to  8-jointed; 
antennules  palpate,  3-jointed;  second  maxillipeds  long,  chelate  at 
the  end;  last  thoracic  and  anterior  abdominal  segments  enlarged; 
fifth  feet  leaf-like,  large. 

A  very  small  crustacean,  little  over  i  mm.  long,  occurs  in  the 
gulf  of  Mexico  in  shallow  water  among  vegetation.  InsuflBcient 
material  prevented  its  complete  study,  but  it  is  nearly  allied  to  A, 
sph(erica,  Glaus,  ft-om  which  it  differs  in  several  particulars. 

I  can  do  no  better  than  quote  the  remarks  of  Glaus,  the  original 
discoverer  of  this  peculiar  genus. 

'*The  body  of  this  highly  remarkable  form,  represents,  in  its 
general  form,  an  intermediate  stage  between  the  nauplius  (cyclops 
larvae)  and  the  mature  copepods.  The  oval,  almost  spherical  form, 
the  slight  development  of  the  abdomen  and  the  enlargement  of  the 
anterior  thoracic  segment  recall  the  structure  of  the  larva,  while 
the  almost  complete  segmentation  of  the  body,  the  jointing  of  the 
antennas  and  the  swimming  feet,  as  well  as  development  of  the  re- 
productive organs,  make  the  maturity  of  the  creature  certain,  '^ 
(Beitr.  zur  Kenntniss  dbr  Entoni'^straken.) 

Genus  Laophonte,  Philippi. 

Rather  slender;  antennie  4-,  S-jointed;  palp  of  antennules 
t-jointed;  mandibular  palp  l-or-2-jointed;  maxillae  palpate;  first  pair 
of  feet  slender,  outer  branch  short,  S-juinted,  inner  branch  elon- 
gated, 2-jointed;  three  following  pairs  with  one  ramus  3-,  the  other 
2-jointed. 

Laoplioiite  .siiiii1i.<«,  Claus? 

The  small  crustacean  which  is  referred  to  the  above  species  oc- 
curs sparingly  in  the  brackish  waters  of  Mobile  bay,  and  with 
Temora  seems  to  be  the  only  entomostracean  not  also  found  in  the 
fresh  waters  adjacent. 

From  the  few  specimens  found  it  could  not  be  certainly  deter- 
mined that  our  species  is  identical  with  the  European.  The  dif- 
ferences are,  however,  such  as  might  be  expected  in  immature  speci- 


mens.  Brady  figures  a  similar  reductiou  in  the  number  of  joints 
of  the  antennae  as  that  seen  in  our  specimens.  The  fifth  foot  too, 
is  less  well  armed  with  spines,  but  otherwise  the  agreement  is  tol- 
erably close. 

Genus  Harpacticus,  Milne-Edwards. 

Elongate  or  expanded  laterally;  head  united  with  the  first  thor- 
acic segment;  first  and  second  abdominal  segments  coalescent; 
antennae  8-,  9-jointed;  raandibular-palp  2-branched,  large;  second 
pair  of  maxillipeds  strongly  developed;  outer  ramus  of  the  first 
pair  of  feet  2-  or  3-jointed,  inner  ramus  2-jointed;  first  and  second 
joints  of  outer  ramus  elongated,  second  joint  of  inner  ramus  short; 
both  rami  of  following  pairs  of  feet  3-jointed;  ova-sac  single. 

Harpacticus  chelifer,  Mueller,    (var.  n.  ?) 

The  species  inhabiting  the  gulf  of  Mexico  resembles  H,  gracilis^ 
Claus,  in  the  length  of  the  seta?  and  some  other  peculiarities;  but 
the  antennary  palp  is  more  like  //.  chelt'/ei^  with  which  it  closely 
agrees  in  most  respects.  Remembering  that  the  entomostraca 
have  their  highest  development  in  temperate  and  arctic  regions,  the 
small  size  and  greater  proportional  length  of  seta?  and  stylets  may 
be  explained,  H.  gracilis  from  the  Mediterranean  takes  the  place 
of  the  true  H,  chelifer  of  the  North  sea,  and  is  regarded  by  Brady 
as  the  same  species.  Our  form  would,  in  this  case,  stand  more 
nearly  related  to  the  typical  form.  Both  branches  of  the  first  feet 
are  two-jointed  and  the  antennary  palp  has  three  spines  on  its  dis- 
tal segment. 

Genus  Bradya,  Boeck.     (1872.) 

Antenna?  very  short,  6-,  7-join ted;  antennules  of  moderate  size 
longer  than  antenna?,  with  a  2-  or  3-jointed  palp;  mandibular  palp 
large;    maxillipeds   rather  large,  outer   branch   (first   foot-jaw   of 
Drady?)  much  as  in  Calanida';  first  four  pairs  of  feet  nearly  alike; 
fifth  pair  small,  not  lamellate. 

This  peculiar  genus  is  not  yet  well  circumscribed  and  defined, 
and  it  is  much  to  be  regretted  that  lack  of  time  prevented  from 
ascertaining  how  far  the  western  species  agrees  with  the  generic 
characters  of  the  European  form  and  thus  determining  the  validity 
of  the  assumed  generic  criteria.  That  our  species  is  a  member  of 
the  genus  can  not  be  doubted,  but  the  hurried  examination  which 
could  be  devoted  to  it  failed  to  cover  the  entire  structure. 
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Bradya  limicola.    (Sp.  n.) 

Body  flattened;  free  margins  of  the  segments  of  the  dorsal  cara- 
pace rather  long;  little  separation  between  abdomen  and  thorax; 
abdomen  cylindrical,  rather  long;  stylets  short ;  distal  margin  of 
the  segments  spined  ;  antennae  very  short,  6-  or  7-jointed,  hardly 
longer  than  the  movable  beak  ;  second  antennae  much  longer, 
3-jointed;  palp  long,  two-jointed  ;  mandibles  palpate,  teeth  fine, 
much  as  in  Calanidse;  palp  bi-ramose,  second  ramus  very  small ; 
maxillae  of  moderate  size;  maxillipeds  large,  outer  one  as  in  Cala- 
nidae;  first  four  pairs  of  feet  bi-ramose,  each  ramus  3-jointed ;  fifth 
foot  small,  with  two  terminal  digitate  processes  and  a  seta  on  either 
side.  The  male  is  at  least  a  third  smaller  and  has  longer  caudal 
stylets;  the  antennae  are  modified,  but  very  short.  The  eyes  are 
wanting  in  both  sexes.  This  very  interesting  species  was  collected 
in  the  brackish  water  of  a  ditch  shaded  by  high  sedges  so  that  the 
sun  could  hardly  penetrate.  I  did  not  find  any  representative 
of  the  genus  in  the  open  waters  neighboring,  but  it  is  hardly  to  be 
doubted  that  such  exist.  This  species  is  quite  distinct  from  Bra- 
dya typica  of  north  Europe. 

The  only  other  bliud  copepod  with  which  I  am  familiar  is 
Attheyella^  which  is  circumstanced  somewhat  as  the  above. 

The  European  B.  typica  is  pelagic;  ours  dwells  in  darkened 
ditches  and  seems  to  furnish  another  illustration  of  the  effects  of 
seclusion  upon  the  visual  organs,  Brady  seems  to  have  transposed 
the  maxillipeds;  these  are  really  but  branches  of  the  same  organ, 
as  shown  by  the  development,  and  the  outer  r^mus  is,  probably, 
what  Brady  usually  calls  second  foot-jaw  but  here  first  foot-jaw. 
In  the  characters  of  the  mouth  parts  and  fifth  feet  our  species 
seems  to  show  an  aflBnity  with  the  elongated  higher  copepoda. 

Ocean  Springs,  Mississippi. 

Caligus  aniericaiiu.s,  Dana  and  Pickering  '? 

A  species  of  Caligus  was  collected  at  dusk  far  out  in  Mississippi 
sound  in  considerable  numbers.  The  animals  were  floating  in  a 
bank  of  vegetation  and  swam  freely.  They  seem  not  to  differ 
greatly  from  the  species  described  by  Dana  and  Pickering  in  1S38 
from  the  cod  near  New  York.  The  fish  lice  are  remarkable  for 
their  flattened  bodies  and  the  paired  sucking  organs  on  the  head. 

A  species  of  Corycaeus  allied  to  C.  varitis  of  Dana  was  also  col- 
lected. 
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Note. — Prof.  Forbes,  fco  whom  advance  sheets  of  the  portion  c 
Copepoda  were  sent,  writes  me  that  he  somewhat  questions  tl 
identity  of  the  Minnesota  species  of  Diaptomus  referred  to  . 
leptopus  with  the  species  for  which  that  name  was  proposed.  I  ( 
not  know  of  any  facts  casting  doubt  upon  the  reference,  but  wii 
to  call  the  reader's  attention  to  the  suggestion  of  Prof.  Forbes. 
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PLATE  A. 


Fig.    1.    abdomen  of  Moina  paradoxa^  female,  from  Minnesota. 

Fig.    la.  spine  from  post-abdomen. 

Fig.    2.     post-abdomen  of  Moina  rectlrostris. 

Fig.  3.  head  of  M,  paradora^  female,  showing  (a)  eye  with  pig- 
ment and  lenses,  (b)  supra- a^sophagal  ganglion,  anten- 
nule  with  (c)  its  muscle,  (d)  its  nerve,  and  (e)  its  terminal 
sensory  filaments,  (f)  the  csecum  of  stomach,  (g)  optic 
ganglion,  (h)  stomach,  (i)  cfsophagus,  (j)  the  muscles 
which  move  the  eye,  also  part  of  the  labrum. 
antennge  of  same, 
ephippium  of  M.  rectirosfris, 

.    **  of  M.  paradoxa, 

seminal  cell  of  M.  pamdoxa  ;  7a,  a  group  less  magnified, 
seminal  cells  of  .17.  rectirosfris. 
first  foot  of  male  of  M,  paradoxa. 
''      ''     '*     "       *•  M.  rectirosfris  (from  Weismanii). 
male  M,  rectirosfris  (from  Weismann). 
head  of  Ceriodaphnia  rotunda,     (This  and  the  following 
numbers  after  P.  E.  Mueller.) 
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Fig.    1.  Ceriodaphnia  rotunda,  male  (after  Kurz). 

Fig,    2.  C,  alabamensis.  female. 

Fig.    3.  C  reticulata,  post-abdomea  of  male  with  opening  of  va* 

deferens  (after  Weismann). 

Fig.    4.  C.  consors  ?  ? 

Fig.    5.  C  scitula^  head  of  female. 

Fig.    6.  do.,  post-abdomeu. 

Fig.    7.  do.,  antennule  of  male. 

Fig.    8.  do.,  semen  cell  of  male. 

Fig.    9.  Scaphokberis  anr/ulata^  adult  femal»^;  9a.  first  foot. 

Fig.  10.  Schapholeberis  armata^  '"' 

Fig.  11.  do.,  view  from  below. 

Fig.  12,  Lyncodaphnia  macrothroides^  youDg. 

Fig.  13.  do.,  labrum. 

Fig.  14.  do.,  antennule. 

Fig.  15.  do.,  last  foot,  purple  pigment  in  lower  part. 
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Fig.  1.  Lifncoddphnia  macrothroides  (=  Ofryoxus?)^  adult  female, 
showing  cuil'^d  intestine,  elevated  anus,  long  antennules, 
elongated  seta  of  second  autenuie.  anterior  caeca,  etc. 

Fig.  2.     post-abdomen  of  tiie  same. 

Fig.  3.     autennule. 

Figri.  4 — 6.     FohjpheiHHs  fmliciilus,  young  and  adult  females. 
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Fig.  20.     Macrofhrix  tenidcornis^  heart  and  accompanying  vessels^. 
Fig.  21.     Ilijocryptus  spinife)\  post-abdoraen. 
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t^ttfAmiialRiptTt  PLATE  C.  Gtali Kit  Hilt  SurMin. 


/i*t/t»yfni/  V*    /  t/\^vti  Kfijvr  »o« 


female,  from  above,  a.  eye.  b.  optic  ganglion,  c.  mus- 
cles of  eye.  d.  muscles  of  antenna,  e.  dorsal  sucking 
disc.     f.  stomach,     g.  young  in  brood  cavity. 

Fig,  2,    female,  from  side. 

Fig.  3.     head  seen  from  below. 

Fig.  4.     maxilla}. 

Fig.  5.     first  foot. 

Fig.  6.     ovarv. 

Fig.  7.     antennule. 

Fig.  8.     last  foot. 


MINNESOTA     CRUSTACEA. 

ISVAiauuaRtpert  PLATE  D.  Gcot&yalffiit  Su^MUit. 


.*  ' 


Fig.    1.     Alona  quad  rang  ularis,  female. 

A.  antennule.  Lb.  labrum.  Md.  mandible.  P-a.  post- 
abdomen.  An.  anus.  F.  c.  musculus  flexor  caudalis. 
E.  c.  musculus  extensor  caudalis.  A.  g.  anal  gland, 
n.  g.  nutritive  globule  in  embryo,  t.  tail  of  embryo. 
I,  II,  III,  IV,  V.  five  pairs  of  feet  of  embryo,  mx.  maxilla 
of  embryo,  at  2.  antennae  of  embryo,  at^.  antennules 
of  embryo.  H.  heart.  Sh.  g.  shell  gland.  Ov.  ovary. 
Md.  m.  muscle  of  mandible.  At.  ^m.  muscle  of  antennae. 
E.  eye.  s.  oe.  g.  supra-cesophagal  ganglion.  P.  F.  pig- 
ment fleck. 

brain,  eye  and  pigment  fleck  of  same. 
PleuroxHs  procurvus^  female, 
foot  of  same. 
Acroperus  leucocephalus. 
Alouellci  excisaj  female;  6a.  shell  of  same, 
antennae  of  same. 
Alonopsis  latissima^  female. 
Alonopsis  wrdia^  female. 
CiunptocercKs  macrunis^  post-abdomen. 
10a.  lower  angle  of  shell  of  same. 


Fig. 

2. 

Fig. 

3. 

Fifir. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

^ICT 

lOs 

MINNESOTA     CRUSTACEA. 

(  PLATE  £.  CiottKuBiitSurMiH^ 


i' 


Fig. 

5. 

Fig. 

6. 

Fig. 

Fig. 

S. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 
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14. 

Fig. 

15. 

ChijdoniH  nitidiis,  post-abdomen  of  female, 

Cliifdorus  7iiti(his,  head. 

Chifdorus  sjtlufricus^  ephippial  female. 

do.,  female. 

Chydorus  (jlobosuSy  post-abdomen  of  male. 

Chifdoms  spharicus^  from  above. 

Chydorus  oralis. 

Chydorus  ailaius. 

Crepidocercus  setiger, 

Alona  affinis. 

Pkuro.ru s  uuidens;  15a.  antenna. 
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rig.     V,     j±i(jnopsis  luiissiumy  lett. 

Figs.lO,  11.  Alonella  excisa,  details  of  shell  sculpture. 

Fig.  12.     Pleuroxus  denticuiatus,  female;  10a.  outline  ot  ephippium. 

Fiff.  13.     do.,  common  variety. 
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Fig. 

16. 

Pleuroxus  hamatus^  post-abdomen  and  ar 

Pleuroxus  affinis. 

Alona  modesta  (  =  lineata?) 

Ley  dig  ia  quadrangular  is. 

Eurycercus  lamellatus^  male;  5a.  posterior 

do,  antenna  of  female. 

Alonella  pygmcm. 

Temora  affinis^  Poppe.  female. 


do.. 

abdomen  of  female. 

do.. 

male. 

do.. 

abdomen  of  male. 

do.. 

fifth  feet  of  male. 

do.. 

''      ''    of  female. 

do., 

jaw. 

do.. 

antennule. 

Naiiplius  larva  of  this  or  a  related  species. 
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Campfocerrus  redirostri^^  post-abdomen  of  female. 

do.  post-abdomen  of  male. 

do.  male. 

Cdmptocercus  bi^erratus,  head. 

Cinnptocpmis  latirostris,  head  of  male. 

do.,    head  of  fetiiale. 

Cumpfocerrus  lil/f/eborr/ii,  head. 

do.,    post -abdomen  of  female. 

Acroperus  IpKcoceplialns,  post-abdomen  of  male. 

Acropmfs  (oifjH.itaffis^  '^  '' 

Alona  feiiHica(((/fs,  post-abdomen. 

Alona  (lentnta,  post-abdomen. 

do.  female. 

Alowt  clf(ians. 

Alontt  intf'tiHpdia. 

P/enro.r(ts  iKtsfafff.^^. 

LeptorhiiH'h ifs  falcufus. 

Fhri.ruvd  rertirostris, 

EHrf/a  reus  Iftine/lafKS,  first  foot  of  female. 

Ah))ui  sfifii/HfH('^(?  shell  markinirs. 

MoHosplhts  (Ifsp'tr;  'J la.  do.,  head  seen  from  in  front. 


Fi;;>irt's  I'J-'Jl  orininul,  olhf  rs  from  Kurz,  P.  E.  Mueller  and  Schoedler. 
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Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Ceriodaphnia  scitula^  (small  var.)  ephippial  female. 

Bosmina  longirostris. 

Bosmina  lilljeborgiL    After  P.  E.  Mueller. 

Bosmina^  hook  on  the  first  foot  of  male. 

Scapholeberis  mucronata, 

Scapholeberis  cornuta^  head.  » 

Scapholeberis  angtdata^  head;  7a.  angle  of  shell. 

PleuroxHS  denticulatus^  male. 

Sitnocephalus  americanus^  head  of  female. 

Bosmina^  post- abdomen  of  male  (after  Weismann). 
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Fig.    1.    ^ Bosmina  striata. 

Fig.   2.      Bosmina  longirostris.     (See  plate  J,  fig.  2.) 

Figs.  3-5.  Bosmina  corniita. 

Figs.  6,  7.  Pleuroxus  procurvatus. 

Fig.  8.       Graptoleheris  inermis. 

Fig.  10.     Acroperus  sp. 

Figs.  11, 12.  Graptoleheris  i  tier  mis. 


MINNESOTA  CRUSTACEA. 

Ffom  the  10th  Annual  Report.  PLATE  J  i .  Gtol.  if  Nal.  Hist.  Sur.  i. 


/ 


PLATE  K. 


Fig. 

1. 

Fig. 

2. 

Fig. 

3. 

Fig. 

4. 

Fig. 

5. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Daphnia  minnehaha,  male. 

*'  ''  part  of  feet  of  first  and  second  pair. 

Canthocamptus  hibemicus,  antenna  of  female. 
''  ''         fifth  foot  of  female, 

palustris^  antenna  of  male. 
trispinosus^  fifth  foot  of  female. 
mbmtus^  young. 

"       nauplius  form. 
Pseudo-sida  bidentata,  adult  female,  antennule,  labmrn, 
angle  of  shell  and  post-abdomen. 
Daphnia  rosea^  young  female. 
"  "      post-imago. 

"      beak. 
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^ig.  1.    Daphnia  minnehaha^  young  female. 

Fig.  2.  ^^  ^^          head  of  female;  2a.  post-abdomen. 

Fig.  3.  "  hyalina^  young  female. 

Fig.  4.  "  "      young. 

Fig.  5.  *'  "      post-imago. 

iFig.  7.  "  duhia^  young. 

iFig.  8.  ''  "      older  female. 
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Fig. 

2. 

Fig. 
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Fie. 

4. 

Daphnia  sch^f^fferi^  post-abdomen  of  female. 

•'  male, 
male  antennale. 
brain  and  nerrea. 
inf.  (ft.  g.  infra-oiiophagal  ganglion  with  nerres  to  anten- 
nie;  (k.  af-,ophagLs;  n  f.  frontal  nerve;  g.  opt.  optic  gang- 
lion; m.  opt.  muscles  which  move  the  eye;  p.  f.  pigment 
fl^-ck;  n.  opt.  optic  nerve. 

P'ig.  5.     Daphnia  Hchfffferi,  posterior  part  of  embryo. 

Fig.  6.  EuryrerrAis  laffvellatus,  heart,  showing  the  anterior  bifid 
portion  betwe^-n  the  iobfs  of  which  is  the  arterial  opening 
and  valve.  The  vaned  arrows  represent  deeper  currents 
while  the  un  vaned  indicate  superficial  ones.  The  dotted 
line  rf-presents  the  position  of  the  prlsatin^  membrane 
separating  the  venous  from  the  arterial  cunents  and  seen 
in  section  at  (a). 

Fig.  7.  JJfiphtiifi  si  )n  I  lis,  anterior  part  of  the  nervous  system  seen 
from  below,  a.  optic  nerve;  b.  optic  ganglion;  e.  irontal 
nnrve;  d  n^-rve  to  antennules;  e.  commissure  connecting 
upper  and  l(»w»r  ce.sophagal  ganglion;  f.  nerves  to  antennae 
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Fig. 

1-4. 

Fig. 

6. 

Fig. 

6. 

Fig. 

7. 

Fig. 

8. 

Fig. 

9. 

Fig. 

10. 

Fig. 

11. 

Fig. 

12. 

Fig. 

13. 

Fig. 

U. 

Fig. 

15. 

Fig. 

16. 

Fig. 

17. 

Daphnia  pulex,  var.  nasutus. 

outline  of  head  and  (a)  beak  of  D.  similis. 

Leptodora  hyalina^  seen  from  above. 

larva. 
Latona  setifera^  female. 
Limnosida  frontosa^  female. 

'^  ^^  antennule  of  male. 

Holopedium  gibberum^  female, 
Sida  elongata^  head  outline. 
Sida  crystallina,  head  outline  of  young  female. 
"  ''         antennule  of  male. 

of  female. 
Daphnia  galeata^  outline  of  head. 
''vitrea''      "       '*      " 


Ml  N  N  ES.OTA     CRUSTACEA. 

t^^Hnnual Report  TUiATE  -K  Cwfey^Bist  Sur.Minn 


Fig.  20.     Cantliocamptus    northumbricus^   inner    ramus   of   third 

niiile  foot. 
Fig.  21.  ''  *'  beak. 

Fig.  22.  *'  ''  maxilla. 
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Fig,    3.     A  well  advanced  winter  embryo  of  D.  schvfferi.    a,  shell 

growing  over  the  eyes.  b.  e,  inner  shell,    d.  outer  shell. 

e,  lateral  part  of  the  head,     f,  antennules.    g,  labrum. 

h,   mandibles,      i,  maxilla,     j,  second  m'axilla  ?     k',  1^, 

m^  n^  branchial  appendages  of  the  2d-5th  pairs  of  feet. 

represented  by  k,  1,  m,  n.     o,  first  foot.     p.     antenna, 

q,  anus  and  intestine  partly  completed,    s,  shell  growing 

out  from  the  maxillary  region. 
Fig.    4.     Older  embryo  bursting  outer  shell. 
Fig.    5.     Egof  after  extrusion  into  the  brood  cavity. 
Fig.    6.     Head  of  young  embryo,     a,  lenses  in  formation,     b,  eyes 

appearing   as  dark  flecks,     c,  shell   growing  over  the 

head,     d,  labrum.     e,  antennule. 
Fig.    7.     Longitudinal  section  through  an  ephippium. 
Fig.    8.     Vertical  section  through  an  ephippial  Daphnia  schcefferi. 
Fig.    9.     Somewhat  oblique  section  through  the   ephippium   (a, 

b,  c),  heart  (h),  mandibles  (m),  and  labrum  (1). 
Fig.  10.     A  vertical  section  through  the  ephippium  and  its  egg. 
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Fig.    1.  Alonella  pulchella^  female. 

Fig.   2.  "               "        reticulations. 

Fig.    3.  "               "        post-abdomen. 

Fig.    4.  Alona  modesta^  male. 

Fig.    5.  DiapUnnus  similiSy  female.  5a.  jaw. 

Fig.    6.  ''               "     fifth  foot  of  male. 

Fig.    7.  "              "        "      "     '*  female. 

Fig.    8.  *^        minnetonka^  fifth  foot  of  male. 

Fig.    9.  "               "             '*        ''    "female. 

Fig.  10.  '*               "            abdomen  of  female. 

Fig.  11.  ^^        stagnalis^  margin  of  last  thoracic  segment. 

Fig.  12.  "        sanguineus,    "     "    " 

Fig.  13.  '*        stagnaliSy  fifth  foot  of  the  male. 

Fig.  14.  Epischura  fluviatilis,  abdomen  of  male. 

Fig.  15.  "         lacustriSs  fifth  feet  of  male. 

Fig.  16.  "        fluviatilis,  ''     ''    "     " 

Fig.  17.  Diaptomus  pallidus    "     "    "      "    inner  ramus. 

Fig.  18.  "           sicilis        "      "    "      " 
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PLATE  Q 1 . 

Fig.  1.  Diaptomus  sp.  Young  male;  external  parts  as  yet  but 
partly  developed  showing  alimentary  and  reproductire 
systems  as  well  as  a  portion  of  the  muscular  system. 
The  looped  tube  is  the  tss  deferens.  The  small  irreg* 
ularly  coiled  tube  anteriorly  is  the  shell-gland  or 
kidney. 

Fig.      2.    female  with  ovary,  oviducts  and  heart. 

Figs.  S-4.    Nauplius  larva  of  same. 

Figs.  5-6.    fifth  pair  of  feet  of  male  and  female. 

Fig.  7.  mouth  appendages,  anteriorly  the  base  of  antennae  fol- 
lowed by  antennulcy  labrum,  mandible  with  palp,  max- 
illa and  maxilliped. 
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Fig.    1.  Osphranticum  lahronectum  {Potaynoichetor)y  male. 

Fig.    2.  anteniiule. 

Fig,    3.  maxiiliped. 

Fig.    4.  fifth  feet  of  male. 

Fig.    5.  palp  of  mandible. 

Fig.    6.  end  of  abdomen. 

Fig.    7.  feet  of  first  pair. 

Fig.    8.  eye. 

Fig.  13.  maxilla. 

Fig.  14.  mandible. 

Fig.    9.  Cyclops  ater^  female. 

Fig.  10.  abdomen. 

Fig.  11.  maxiiliped. 

Fig.  12.  antenna. 
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Fig.  1. 
Fig.  2. 
Fig.  3. 
Fig.  4. 
Fig.  5. 
Fig.  6. 
Fig.  7. 
Fig.  8. 
Fig.  9., 
Fig.  10. 
Fig.  11. 
Fig.  12. 
Fig.  13. 
Fig.  14. 


MINNESOTA  CRUSTACEA. 

From  the  imh  Annual  Srport.  PLATE  Q3,  Gtol  i{- Xal.  Hiet.  Sur.Ui 


/■^_ 


%^ 


Fig.    1. 

Cyclops  tenmcornis^  female. 

Fig.    2. 

mandible. 

Fig.    3. 

maxilla?. 

Fig.    4. 

stylet. 

Fig.    5. 

fifth  foot. 

Fig.    6. 

m  axil  li  pedes. 

Fig.    7. 

antennae. 

Fig.    8. 

Ci/clops  '^si(j7i(itus^''  abdomen. 

Fig.    9. 

antenna. 

Fig.  10. 

fifth  foot. 

Fig   11. 

male  antenna. 

Fig.  12. 

Cyclops  pa  reus,  abdomen. 

Fig.  13. 

antenna. 

Fig- 14. 

fifth  foot. 

Fig.  15. 

Cyclops    '^  adolescens^''     opening    of    spermatheca   and 

cement  gland. 

Fig.  16. 

Cyclops  ''adoU'Scens^''  abdomen. 

Fig.  17. 

foot. 

Fig.  18. 

antenna  of  female. 

Fig.  19. 

eye. 

Fig.  20. 

antnnna  of  male. 

Fig.  21. 

Cyclops  ''signatus,"  end  of  antenna. 
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Fig. 

1. 

Cyclops  fluviatilis,  female. 

Fig. 

2. 

antenna. 

Fig. 

3. 

antenna  of  young. 

Fig. 

4. 

abdomen  of  j'oung. 

Fig. 

5. 

foot  of  young. 

Fig. 

6. 

foot  of  adult. 

Fig. 

7. 

fifth  foot. 

Fig. 

8. 

eye. 

Fig. 

10. 

C.  serrulatus,  young. 

Fig. 

11. 

Daphnella  braclii/iira,  female 

Fig. 

12. 

Daplinella  brachi/um,  male. 

Fig. 

13. 

edge  of  valves. 

Fig. 

14. 

abdomen  of  male. 

Fig. 

15. 

abdomen  of  female. 

Fig. 

16. 

antenna  of  male. 
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Fig.   1. 

Cyclopi 

r  mo(2«sfus. 

Fig.   2. 

» 

^^         eud  of  abdomen. 

Fig.   3. 

(I 

^^         outer  ramus  of  first  foot. 

Fig.   4. 

K 

"      •'  second  foot. 

Fig.    5. 

» 

fifth  foot. 

Fig.    6. 

(t 

phaleratus^  fourth  foot. 

Fig.    7. 

i. 

"          outer  ramus  of  first  foot. 

Fig.    8. 

ik 

"          fifth  foot. 

Fig.    9. 

«k 

^^          caudal  stylets. 

Fig.  10. 

11 

^^         antenna  of  young  otherwise  perfect. 

Fig.  11. 

k( 

Jimbriatus,  end  of  abdomen. 

Fig.  12. 

t( 

diaphanuB^  abdomen. 

Fig.  13. 

<k 

ater^  inner  ramus  of  first  foot. 

Fig.  14. 

t\ 

"    outer      "       "    "       '' 

Fig.  15. 

«( 

''       "  fourth  foot. 

Fig.  16. 

n 

^'signatus/^  fourth  foot. 

Fig.  17. 

u 

ater^  inner  ramus  of  fourth  foot. 

Fig.  18. 

it 

"    st>let. 

Fig.  19. 

t. 

sp.  ?  first  foot. 

Figs.  20, 21.  " 

^^     terminal  segments  of  fourth  foot. 

Pig.  22. 

u 

''     fifth  foot. 

Fig.  23.     Chydorus  globosus,  first  foot  of  male. 
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Fig.  12-  "  "  ''  opening  of  sperniatheca 

Fig.  13.     Cyclops  sp,?^  nauplius. 
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Fig.  1. 
Fig.    2. 

Fig.    3. 

Fig.    4. 

Fig.  5. 
Fig.  6. 
Fig.  7. 
Fig.  8. 
Fig.  9. 
Fig,  10. 
Fig.  11. 
Fig.  12. 
Fig.  13. 
Fig.  14. 
Fig.  15. 


Canthoconipft^.?  ininnesotensis,  first  foot. 

stylets. 

antenna  of  female. 
fifth  foot  of  female. 

''    ''  male. 
antenna  of  male. 
Daphnia  galeafa,  young. 

''       male. 
Camptocerci/s  lencocpjthalus,  male. 
Alonella  excha^  male. 
Cyciops  insifjnis^  first  foot,  outer  ramus. 

fifth  foot, 
fourth  foot, 
stvlet. 
Worm  parasitic  in  arterial  sinus  of  Daphnia  schcefferi^ 
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Figs.  5,  (>,  7.     Rotitera  found  with  entoraq^traca  in  Minnesota. 

Fig.  8.  Flask-shaped  rotifer,  hermaphrodite,  with  eggs  and  sperm, 
a.  jaws  and  head;  .b.  shell  gland;  c.  glandular  portion  of 
the  stomach;  d.  testes;  o.  ct'sophagus;  f.  one  of  several 
embr3^os. 

Fig.    *K     jaws  of  the  above. 

Fig.  10.     similar  animal,  female,  deadly  enemy  to  Chydorus. 

Fig.  1 1 .     jaws  of  same. 

Figs.  12,  13.     ?    pedicularis,  ecto-parasite  of  Diaptoinus. 
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THE  GEOIX)GICAL  AND  NATURAL  HISTORY  SURVEY  OF  MINNESOTA. 

N.  H.  WiNCHELL,  State  Geologist. 


CATALOGUE 


OF  THE 


FLORA  OF  MINNESOTA, 


INCLUDING  ITS 


rH-i:NOGAMOUS  AND  VASCULAR  CRYPTOGAMOUS  PLANTS, 

INDIOENOC8,  NATCBALIZED.  AND  ADVENTIVE. 


By  Warren  Tpham. 


Part  J'l  of  the  Ajnntal  Report  of  Progress  for  the  Year  IS 


MINNKAPOLIH  : 

JOHNSON,  SMITH  &  HARRISON, 
iflfii 


THE  FLORA  OF  MINNESOTA. 


The  following  catalogue  of  the  plants  of  Minnesota  is  presented 
as  a  report  of  progress  in  this  department  of  the  geological  and 
natural  history  survey  of  the  state.  It  includes  not  only  the 
observations  of  the  state  geologist  and  his  assistants  upon  this 
survey,  but  also  those  of  earlier  botanic  collectors  and  explorers, 
enumerating  all  the  species  that  are  known  to  have  been  found  in 
Minnesota  by  all  observers  up  to  the  present  time.  Grateful  men- 
tion of  the  various  sources,  in  chronologic  order,  from  which  this 
list  is  largely  a  compilation,  is  therefore  its  most  appropriate  pre- 
face. 

Hennepin,  Carver,  Pike,  and  other  early  explorers  of  this  state, 
occasionally  refer  to  some  of  its  forest  trees,  wild  fruits  and  berries, 
and  plants  used  for  food  or  medicine  by  the  Indians.  Carver,  who 
traveled  to  the  upper  part  of  the  Minnesota  river  in  1767,  wrote  of 
the  region  through  which  it  flows: — "Wild  rice  grows  here  in  great 
abundance;  and  every  part  is  filled  with  trees  bending  under  their 
loads  of  fruits,  such  as  plums,  grapes,  and  apples;  the  meadows  are 
■covered  with  hops,  and  many  sorts  of  vegetables;  whilst  the  ground 
is  stored  with  useful  roots,  with  angelica,  spikenard,  and  ground- 
nuts." On  the  uplands  bordering  the  river  he  saw  "such  amazing 
quantities  of  maples,  that  they  would  produce  sugar  sufficient  for 
any  number  of  inhabitants." 

The  first  published  list  of  plants,  so  far  as  known  to  the  writer, 
that  includes  species  found  in  Minnesota,  is  in  the  American  Jour- 
nal of  Science,  vol.  iv,  1822,  pages  56  to  69,  entitled  "Notice  of  the 
Plants  collected  by  Professor  D.  B.  Douglass,  of  West  Point,  in 
the  expedition  under  Governour  Cass,  during  the  summer  of  1820, 
around  the  Great  Lakes  and  the  upper  waters  of  the  Mississippi: 
the  arrangement  and  description,  with  illustrative  remarks,  being 
furnished  by  Dr.  John  Torrey."  This  includes  115  species,  26  of 
which  were  from  Minnesota. 

The  appendix  of  Keating's  Narrative  of  Major  Lough's  Expedition 
in  the  year  1823^  along  the  Minnesota  river  and  the  Red  river  of 
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the  North  to  lake  Winnipeg,  and  thence  by  the  lake  of  the  Woods 
and  Rainy  lake  to  lake  Superior,  contains  in  pages  105  to  123,  "a 
Catalogue  of  Plants  collected  in  the  North-western  Territory  by 
Mr.  Thomas  Say",  who  accompanied  this  expedition.  These  plants 
were  determined  and  the  catalogue  prepared  for  publication  by 
Lewis  D.  de  Schweinitz,  excepting  the  first  five  species  which  were 
by  Nuttall.  The  flowering  plants  and  ferns  in  this  list  include  124 
species,  30  of  which  are  referred  definitely  to  Minnesota.  Both  the 
foregoing  lists  are  arranged  according  to  the  LinnaBan  system. 

In  Schoolcraft's  Narrative  of  an  Expedition  through  tlie  upper 
Mississippi  to  Itasca  lake,  in  1832,  pages  160  to  165  are  entitled 
"Localities  of  Plants  collected  in  the  Northwestern  Expeditions  of 
1831  and  1832;  by  Douglass  Houghton,  M.  D.,  Surgeon  to  the  Ex- 
peditions/^ The  genera  in  this  list  are  arranged  alphabetically,  and 
include  247  species,  115  of  which  are  referred  to  this  state, 

Nicollet's  report,  describing  the  basin  of  the  upper  Mississippi 
river,  from  explorations  during  the  years  1836  to  1839,  contains  in 
pages  143  to  165,  a  ''Catalogue  of  plants  collected  by  Mr.  Charlea 
Geyer,  under  the  direction  of  Mr.  J.  N.  Nicollet,  during  his  explo- 
ration of  the  region  between  the  Mississippi  and  Missouri  rivers: 
by  Professor  John  Torrey,  M.  D."  Of  the  446  species  in  this  cata- 
logue, about  60  were  collected  in  Minnesota,  most  of  the  othera 
being  from  Dakota. 

Owen^s  geological  report  presents  in  its  appendix,  in  pages  60ft 
to  622,  a  '^Systematic  Catalogue  of  Plants  of  Wisconsin  and  Minne- 
sota, by  C.  C.  Parry,  M.  D.,  made  in  connexion  with  the  Geological 
Survey  of  the  Northwest,  during  the  season  of  1848."  The  author 
states  that  "the  number  of  plants  comprised  in  this  list  is  seven 
hundred  and  twenty-seven,  included  in  one  hundred  and  six  natural 
orders."  Many  of  them  are  particularly  mentioned  as  occurring 
in  this  state,  and  often  interesting  descriptive  notes  are  added,  some 
of  which  are  quoted  in  the  following  pages. 

The  next  contribution  to  our  knowledge  of  the  flora  of  the  state 
is  by  Mr.  Thomas  Clark,  on  the  "Botany  of  the  Northeastern 
Geological  District  of  Minnesota",  forming  pages  73  to  82  of  the 
report  of  the  state  geologist,  Aug.  H,  Hanchett,  M.  D.,  in  1865. 
About  a  hundred  species  are  here  enumerated.  Some  thirty  of 
them,  however,  only  occur  in  cultivation,  being  mostly  the  com- 
mon grains  and  garden  vegetables,  noted  to  show  the  atfricultund 
capability  of  the  region.  The  other  species  of  this  list  include  chiefly 
the  most  important  forest  trees,  and  such  shrubby  and  herbaceoaa 
plants  as  seemed  of  special  interest  because  of  their  fruit  or  medi« 
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cinal  qualities,  accompanied  with  remarks  respecting  the  size  of  the 
trees,  and  the  abundance  and  geographical  limits  of  the  native 
species. 

The  most  valuable  of  all  the  publications  concerning  the  botany 
of  Minneseta,  and  the  only  attempt,  before  the  present,  to  give  a 
complete  list,  so  far  as  known,  of  our  flora,  was  ^^a  Catalogue  of  the 
Plants  of  Minnesota,  by  I.  A.  Lapham,  LL.  D.,  of  Milwaukee, 
Wis.",  which  he  prepared  in  1865.  Eight  years  later,  soon  after 
the  initiation  of  the  present  survey  of  the  state,  he  generously  sent 
this  manuscript  to  professor  Winchell,  as  state  geologist.  It  was 
published  in  the  report  of  the  State  Horticultural  Society  for  1875. 
In  the  preface,  Dr.  Lapham  states  that  he  had  consulted  the  lists 
of  plants  already  enumerated  from  Douglass  to  Parry;  but  that  his 
catalogue,  nevertheless,  rests  chiefly  upon  his  "own  observations 
and  collections  made  during  several  excursions  into  the  State;  one 
of  which,  in  the  spring  of  1857,  was  extended  to  the  waters  of  the 
Red  River  of  the  North."  Dr.  Lapham  refers  to  his  additional 
sources  of  information,  as  follows: — "In  1858  Mr.  Robert  Kennicott 
made  collections  of  plants  and  animals  in  the  Red  River  country 
which  are  preserved  by  the  Northwestern  University  at  Evanston, 
Illinois.  Mr.  Charles  A.  Hubbard  collected  expressly  for  me  a  large 
number  of  plants,  including  mosses  and  lichens,  while  on  a  tour 
from  Lake  Superior  to  Lake  Winnipeg  and  Pembina,  as  well  as 
while  on  his  return  by  way  of  St.  Paul.  In  1861  Mr.  T.  J.  Hale, 
while  prosecuting  geological  investigations  along  the  Mississippi 
river  in  connection  with  the  Wisconsin  State  survey,  made  some 
collections  of  plants  in  Minnesota,  a  list  of  which  he  has  kindly 
furnished  to  me.  Several  species  are  introduced  upon  his  authority." 
The  flowering  plants  and  vascular  cryptogams  in  this  catalogue 
comprise  896  species,  besides  which  it  also  enumerates  55  species  of 
mosses,  liverworts  and  lichens  found  in  Minnesota.  It  is 'without 
notes,  in  respect  to  the  part  of  the  state  where  plants  of  limited 
range  occur,  and  does  not  indicate  whether  the  species  are  common 
or  rare. 

Mr.  George  M.  Dawson's  report  to  the  British  North  American 
Boundary  Commission,  on  the  Geology  and  Resources  of  the  region 
in  the  vicinity  of  the  Forty-ninth  Parallel,  from  the  Lake  of 
the  Woods  to  the  Rocky  Mountains,  published  in  1875,  contains  in 
pages  351  to  379,  a  list  of  plants  collected  in  this  survey  during 
the  summers  of  1873  and  1874,  with  notes  of  their  localities  and 
dates  of  collection,  stating  whether  they  were  found  in  flower  or  in 
other  stages  of  growth.    This  enumerates  636  phaenogams   and 
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vascular  cryptogams,  of  which  289  were  collected  on  the  northern 
border  of  Minnesota,  from  the  lake  of  the  Woods  to  the  Red  river. 
Twenty-three  species  of  mosses  and  lichens  were  also  collected  on 
this  part  of  the  international  boundary.  The  rushes,  sedges  and 
grasses  of  this  list  were  determined  by  Prof.  John  Maconn;  by 
whom,  as  also  by  Mr.  Dawson,  some  additional  notes  respecting 
their  identifications  of  species  and  more  recent  collections  in  the 
same  region  and  thence  eastward  to  lake  Superior,  have  been  kindly 
furnished. 

Another  collection  of  plants,  numbering  about  300  species,  was 
made  on  the  same  survey,  along  its  extent  from  the  Red  river  to 
the  Rocky  mountains,  in  connection  with  the  U.  S.  Northern 
Boundary  Commission,  by  Dr.  Elliott  Coues,  who  submitted  them 
t )  Prof.  J.  W.  Chickering  for  determination  and  report.  With 
these  were  also  incorporated  the  species  of  Mr.  Dawson's  list  (ex- 
cepting mosses  and  lichens),  so  far  as  they  were  not  included  in 
Dr.  Coues'  collection,  making  a  catalogue  of  692  species,  besides 
several  varieties;  which  was  published  in  1S7S  in  the  Bulletin  of  the 
United  States  Geological  Survey,  vol.  iv,  pages  801  to  830.  Ninety- 
six  species  are  stated  to  have  been  found  at  Pembina,  situated  on 
the  Red  river,  adjoining  Minnesota. 

A  few  species  of  Carex,  collected  by  Sir  John  Richardson  at 
Rainy  lake  and  the  lake  of  the  Woods,  and  determined  by  Dr. 
Francis  Boott,  are  included  in  the  botanical  appendix  of  Richard- 
son's Arctic  Expedition  in  Search  of  Sir  John  Franklin;  which 
also  gives  much  valuable  information  as  to  the  geographic  limits 
northward  of  many  of  our  plants. 

A  list  of  the  ferns  of  Minnesota,  collected  by  Miss  E.  W. 
Cathcart,  comprising  thirty  species  and  three  varieties,  was  publish- 
ed in  1877  in  the  Bulletins  of  the  Minnesota  Academy  of  Natural 
Sciences^  vol.  i,  pages  3u3  and  304.  This  list  includes  two  especial- 
ly interesting  species,  the  very  rare  Phegopteris  calcarea,  Fde,  and 
Woodsia  scopdlina,  Eaton,  which  here  reaches  its  eastern  limit. 

The  Report  of  the  Minnesota  Horticultural  Society  for  1884  con- 
tains, in  pages  83  to  116,  a  valuable  paper  by  Miss  Sara  Manning, 
on  *'Tlie  Wild  Flowers  of  the  Lake  Pepin  Valley",  including  a 
catalogue  of  oOl  species. 

In  the  same  report,  on  pages  361  to  367,  are'*Notes  on  the  Flora 
of  western  Dakota  and  eastern  Montana  adjacent   to  the  Northern 
Pacific  railroad,"  by  John  B.  Leiberg,  in  which  are  frequent  inci- 
'   1  -ofprences  to  Minnesota. 

^^Uo  nresent  Geological  and  Natural  Hist" 


STATE  GEOLOGIST.  9 

ory  Survey  of  Minnesota^  notices  of  the  botany  of  portions  of  the 
state  have  been  published  as  follows: — 

In  the  first  annual  report,  for  the  year  1872,  a  ^^List  of  Plants, 
mostly  herbaceous,  in  the  neighborhood  of  St.  Anthony,  Minne- 
sota; principally  found  on  the  University  Grounds.  1869 — 1872. 
By  Professor  E.  H.  Twining,"    This  includes  230  species. 

In  the  report  for  1873,  lists  of  the  trees  and  shrubs  of  the  Big 
Woods,  and  of  Big  Stone  lake,  by  Prof.  Winchell. 

In  the  report  for  1874,  lists  of  the  trees  and  shrubs  of  Freeborn 
and  Mower  counties,  bv  Prof.  Winchell. 

In  the  report  for  1875,  the  trees  and  shrubs  of  Fillmore  county, 
by  Prof.  Winchell;  and  of  Olmsted,  Dodge  and  Steele  counties,  by 
Prof.  M.  W.  Harrington. 

]n  the  report  for  1876,  the  trees  and  shrubs  of  Houston  and 
Hennepin  counties,  by  Prof.  Winchell. 

In  the  report  for  1877,  the  trees  and  shrubs  of  Ramsey  county, 
by  Prof.  Winchell;  and  of  Rice  county,  by  Prof.  L.  B.  Sperry. 

In  the  report  for  1878,  pages  35  to  46,  '^The  Plants  of  the  North 
Shore  of  Lake  Superior.  By  B.  Juni.''  This  is  a  list,  with  numer- 
ous  notes  of  localities  and  relative  abundance,  and  occasional 
descriptive  remarks,  of  218  species  collected  by  Mr.  Juni,  in  the 
summer  of  that  year,  in  connection  with  the  party  there  engaged 
in  geological  exploration;  with  58  additional  species,  collected  in 
the  vicinity  of  the  University,  at  Minneapolis,  including  25  species 
of  Carex,  while  23  others  of  this  genus  are  in  the  list  preceding. 

In  the  report  for  1879,  pages  138  to  149,  another  list  of  "Plants 
of  the  North  Shore  of  Lake  Superior,  collected  by  T.  S.  Roberts", 
in  connection  with  the  geological  survey  in  that  year,  from  July 
26  to  Sept.  2;  including  220  species,  with  frequent  notes  of  locality, 
relative  abundance,  and  other  description;  100  of  these  species  being 
in  addition  to  Mr.  Juni's  list. 

And,  in  the  report  for  1880,  pages  201  to  216,  lists  of  76  species 
of  forest  trees,  31  shrubs,  and  259  herbaceous  plants,  identified  by 
Mr.  0.  E.  Garrison  in  the  region  of  the  head-waters  of  the  Crow 
Wing  river,  the  White  Earth  reservation,  Itasca  lake,  and  the 
upper  Mississippi,  during  an  exploration  in  the  summer  of  that 
year  for  the  Forestry  Department  of  the  United  States  Census. 

Besides  these  publications,  very  important  contributions  of  notes 
and  specimens  have  been  received  from  botanists  throughout  the 
state.  Mr.  John  B.  Leiberg,  of  Mankato,  supplied  a  list  of  about 
750  species,  collected  in   1882,  mostly  in  Blue  Earth  county,  but 


inclading  also  a  considerable  namber  from  the  southwest  part  of 
the  "itate.  Many  specimens  collected  in  Blue  Earth  county,  and 
others  from  Dakota  and  Montana,  have  been  donated  by  Mr.  Lei- 
berg  to  the  State  Maseam.  A  list  of  about  500  species,  obserred 
chiefly  in  the  vicinity  of  Minneapolis  by  the  Young  Naturalists' 
Club,  was  communicated  by  Mr.  Thomas  S.  Roberts,  by  whom 
nearly  all  these  species  were  determined,  others  being  by  Clarence 
L.  Herrick,  F.  S.  Griswold,  and  R.  S.  Williams-  I  am  also  indebted 
to  Mr.  Roberts  for  much  further  assistance  in  the  preparation  of 
the  following  catalogue.  Manuscript  lists,  to  which  references  are 
frequently  made  in  stating  the  geographic  range  of  species  or  local- 
ities of  rare  or  local  plants,  were  received  from  Mr.  George  B.  Aiton, 
of  Owatonna;  Miss  Franc  E.  Babbitt,  of  Little  Falls;  Miss  F.  S. 
Beane,  of  Faribault;  Mrs.  C.  H.  Bennett,  of  Pipestone  City;  Mrs. 
A.  C.  Blaisdell,  of  Saint  Cloud;  Mr.  and  Mrs.  C.  W.  Blake,  of  Can- 
non River  Falls;  Miss  Eloise  Butler,  of  Minneapolis;  Rev.  E.  V. 
Campbell,  of  Saint  Cloud;  Mrs.  M.  C.  Carter,  of  Hesper,  Iowa;  Miss 
E.  W.  Cathcart,  of  Washington,  D.  C;  Prof.  L.  W.  Chaney,  Jr., 
of  Northfield;  Mr.  R.  L  Cratty,  of  Armstrong's  Grove,  Iowa;  Miss 
Phebe  A.  Field,  of  Stillwater;  Mr.  Lewis  Foote,  of  Worthington; 
Mr.  ().  E.  Garrison,  of  Saint  Cloud;  Prof.  C.  J.  Gedge,  of  Moorhead; 
Mr.  li.  F.  Gibson,  of  Wabasha;  Mr,  W.  H.  Hatch,  of  Rock  Island, 
Illinois;  Dr.  V.  Havard,  surgeon  at  Fort  Pembina,  Dakota;  Mr.  C. 
L.  Horrick,  of  Minneapolis;  Prof  John  M.  Holzinger,  of  Winona; 
Mr.  B.  Juni,  of  New  Ulm;  Mr.  J.  C.  Kassube,  of  Minneapolis; 
Dr.  and  Mrs.  H.  C.  Leonard,  of  Fergus  Falls;  Miss  Sara  Manning, 
of  Luke  City,  Rev.  John  Pemberton,  of  Saint  Paul;  Mrs.  J.  W. 
Ray,  of  Lake  City;  Dr.  J.  H.  Sandberg,  of  Red  Wing;  Rev.  John 
Scott,  of  Emerson,  Manitoba;  Rev.  H.  M.  Simmons,  of  Min- 
neapolis; Mrs.  E.  II.  Terry,  of  Saint  Paul;  and  Prof.  N.  H,  Win- 
chell,  of  Minneapolis.  Many  observations  in  respect  to  the  relative 
abundance  and  geographic  range  of  species  have  been  also  noted 
by  the  writer  during  explorations  for  this  survey. 

Though  not  within  the  province  of  this  catalogue,  it  seems  desir- 
able to  mention  here  the  lists  of  775  species  of  Fungi,  by  Dr.  A.  E. 
Johnson,  of  Minneapolis,  in  the  Bulletins  of  the  Minnesota  Academy 
of  Ndiurdl  Sciences^  vol.  i.  These  were  nearly  all  collected  by  Dr. 
Johnson  within  the  limits  of  Hennepin,  Ramsey,  Wright  and  Anoka 
counties.  The  fifth  annual  report  of  this  survey,  for  the  year  1876, 
contains  the  same,  but  with  the  notes  somewhat  abbreviated,  to  the 
number  of  558  species,  the  extent  to  which  the  work  had  been  car- 
ried at  the  date  of  that  report.     Dr.  Johnson  has  also  given  much 


STATE  GEOLOGIST.  11 

attention  to  the  study  of  the  fresh-water  algae,  determining  a  large 
number  of  species. 

A.nother  successful  student  of  fresh-water  algae,  especially  of  the 
Desmids,  is  Miss  Eloise  Butler,  of  Minneapolis.  An  article  respect- 
ing these  microscopic  plants,  by  Mr.  Francis  Wolle,  in  the  Bulletin 
of  the  Torrey  Botanical  Club  for  February,  1883  (vol.  x,  pages  13  to 
21),  enumerates  eighteen  species  new  to  the  United  States,  collected 
by  Miss  Butler  in  the  vicinity  of  Minneapolis,  including  eight 
forms  (three  species  and  five  varieties)  new  to  science. 

Conditions  determining  the  Chaeactbr  of  the  Flora. 

In  considering  the  botany  of  any  district,  its  geographic  position, 
elevation  and  contour,  the  climate,  and  the  diverse  rocks  and  soils 
which  it  presents,  need  to  be  briefly  stated,  since  these  circumstan- 
ces control  the  development  of  the  flora. 

Minnesota  lies  in  the  middle  of  the  North  American  continent, 
almost  midway  between  the  Atlantic  and  Pacific  oceans  and  between 
the  gulf  of  Mexico  and  the  Arctic  ocean,  being  distant  a  thousand 
miles  or  more  from  each  of  these  grand  bodies  of  water.  The  extent 
of  the  state  from  south  to  north  is  380  miles,  and  its  average  width 
about  220  miles.  It  lies  between  43°  30'  and  49°  north  latitude, 
and  between  90°  and  97°  west  longitude.  Its  area  is  84,286  square 
miles. 

The  topographic  features  of  Minnesota  may  be  briefly  summed 
up  for  its  western  three-quarters,  as  being  a  moderately  undulating, 
sometimes  nearly  flat,  but  occasionally  hilly  expanse,  gradually 
descending  from  the  Coteau  des  Prairies  and  from  the  Leaf  hills, 
respectively  about  2000  and  1700  feet  above  the  sea,  to  half  that 
hight,  or  from  1000  to  800  feet,  in  the  long  flat  basin  of  the  Red 
river  valley,  and  to  the  same  hight  along  the  valley  of  the  Missis- 
sippi from  Saint  Cloud  to  Minneapolis.  The  only  exceptions  to 
this  moderately  undulating  or  rolling  and  rarely  hilly  contour,  are 
the  southeast  part  of  the  state  where  the  Mississippi  river  and  its 
tributaries  are  enclosed  by  blufis  from  200  to  600  feet  high,  and  the 
northwest  shore  of  lake  Superior  and  the  part  of  the  state  lying 
north  of  this  lake  and  east  of  Vermilion  lake.  A  very  bold  rocky 
highland  rises  400  to  800  feet  above  lake  Superior,  within  from 
one  to  five  miles  back  from  its  shore-line,  all  along  the  distance  of 
150  miles  from  Duluth  to  Pigeon  point,  the  most  eastern  extremity 
of  Minnesota;  while  farther  north  are  many  hill-ranges,  200  to  500 
feet  higher,  mostly  trending  from  northeast  to  southwest  or  from 
east  to  west. 
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Lake  Superior  is  602  feet  above  the  sea.  The  shore  of  this  lake 
is  the  lowest  land  in  Minnesota,  while  its  highest  land  is  the  Mesabi 
range,  which,  south  of  Vermilion  lake  and  eastward,  is  found  by 
Prof.  Winchell  to  exceed  2000  feet  above  sea-level.  Itasca  lake, 
the  head  of  the  Mississippi,  is  about  1500  feet  above  the  sea;  and 
this  river  at  the  southeast  corner  of  Minnesota,  620  feet.  Professor 
Winchell  estimates  the  average  elevation  of  the  entire  state  to  be 
approximately  1275  feet  above  the  sea. 

Climate  is  the  most  important  of  the  factors  by  which  a  flora  is 
modified,  and  this  depends  chiefly  on  geographic  position, elevation 
and  contour,  if  a  sufficiently  large  area  is  taken  into  account.  The 
warmest  days  of  summer  in  Minnesota  have  a  temperature  of  about 
90°  Fahrenheit,  but  such  days  are  rare;  and  the  greatest  cold  of 
winter  is  —  BO"*  or  sometimes  —  40"^.  The  annual  precipitation  of 
moisture  as  rain  and  snow  is  from  25  to  30  inches.  It  is  distributed 
somewhat  equally  throughout  the  year;  damaging  droughts  or  ex- 
cessive rains  seldom  occur.  In  winter  the  snow  in  the  south  half 
of  the  state  is  commonly  about  a  foot  deep  during  two  or  three 
months;  but  farther  north  it  attains  an  average  depth  of  two  or 
three  feet. 

The  soil  throughout  the  greater  part  of  Minnesota  consists  of 
glacial  drift,  a  mixture  of  clay,  sand,  gravel  and  boulders,  clay  being 
the  principal  ingredient,  and  boulders  being  usually  infrequent. 
This  deposit  has  been  gathered  from  diverse  formations  of  granite 
and  gneiss,  sandstone,  limestone,  and  shales.  Enriched  at  the  sur- 
face by  the  decay  of  vegetation  through  centuries,  the  black  soil 
on  areas  of  the  glacial  drift  has  ordinarily  a  depth  of  one  or  two 
feet,  and  is  very  fertile.  Other  varieties  of  soil  are  found  in  tracts 
of  gravel  and  sand,  also  generally  quite  fertile,  which  in  many 
places  border  the  large  rivers  and  spread  widely  upon  the  region 
drained  by  the  St.  Croix  and  Crow  Wing  rivers  and  the  upper  Mis- 
sissippi; in  the  lower  alluvial  bottomlands,  which  are  mostly  over- 
flowed by  the  highest  water  of  spring;  on  the  cliff's  of  sandstone 
and  limestone  which  border  the  rivers  in  the  southeast  part  of  the 
state;  and  on  the  hills  of  granite  and  crystalline  schists  north  of 
lake  Superior.  Each  peculiarity  of  soil  affords  a  congenial  location 
for  plants  which  are  absent  or  can  not  thrive  elsewhere. 

Forest  and  Prairie. 

The  most  important  and  conspicuous  contrast  presented  by  the 
'■— ^  covering  different  parts  of  Minnesota,  is  its  division  in 

*^  />nvers  the  northeastern  two-thirds  of 


STATE  GEOLOGIST.  13 

the  state,  approximately;  while  about  one-third|  lying  at  the  south 
and  southwest,  and  reaching  in  the  Red  river  valley  to  the  inter- 
national boundary,  as  also  the  part  of  this  valley  farther  north  to 
lake  Winnipeg,  is  prairie.  The  line  dividing  these  areas,  having 
an  almost  wholly  timbered  region  on  its  northeast  side,  and  a  re- 
gion on  its  southwest  side  that  is  chiefly  grassland,  without  trees 
or  shrubs,  excepting  in  narrow  belts  along  the  larger  streams  and 
occasional  groves  beside  lakes,  runs  as  follows.  Entering  the 
state  from  the  north  about  fifteen  miles  east  of  Emerson  and  St. 
Vincent,  it  extends  south-southeastward  to  Red  Lake  Falls,  thirty- 
six  miles  east  of  Grand  Forks;  thence  southeast  and  south,  to  the 
east  end  of  Maple  lake;  thence  southwesterly  along  this  lake,  and 
from  it  south  to  the  Sand  Hill  river:  thence  southeasterly  to  the 
White  Earth  Agency;  thence  southerly,  by  Detroit  and  Pelican 
Rapids,  to  Fergus  Falls,  which  is  situated  half-way  from  the  north 
to  the  south  line  of  the  state;  thence  southeasterly,  in  a  less  direct 
and  regular  course,  through  Douglas,  Stearns,  Meeker,  McLeod  and 
Sibley  counties,  to  the  Minnesota  river,  and  along  that  stream  to 
Mankato  and  South  Bend;  thence  easterly  by  Janesville,  Water- 
ville  and  Morristown,  to  Faribault;  thence  northerly,  turning  back- 
ward, to  Minneapolis  and  Anoka,  the  loop  thus  formed,  enclosing 
Wright,  Carver,  Scott,  Le  Sueur,  and  parts  of  adjacent  counties, 
being  the  boundary  of  the  area  well  known  as  the  Big  Woods; 
thence  easterly,  passing  through  Ramsey  and  Washington  counties 
to  Stillwater  and  Hudson,  where  it  enters  Wisconsin. 

The  Big  Woods  are  principally  made  up  of  the  following  species 
of  trees,  arranged  by  Prof.  Winchell  in  the  estimated  order  of  their 
abundance:  white  or  American  elm,  bass  wood,  sugar  maple,  black 
and  bur  oaks,  butternut,  slippery  or  red  elm,  soft  or  silver  maple, 
bitternut,  white  and  black  ash,  iron-wood,  wild  plum,  June-berry, 
American  crab-apple,  common  poplar  or  aspen,  large-toothed  pop- 
lar, tamarack  (in  swamps),  box-elder,  black  cherry,  cotton  wood 
(beside  rivers  and  lakes),  water  beech,  willows,  hackberry,  paper  or 
canoe  birch,  yellow  birch,  white  oak,  and  red  cedar.  Farther  north- 
ward white,  red  and  jack  pines,  black  and  white  spruce,  balsam  fir 
and  arbor-vitae  are  conspicuous  in  the  forest,  intermingled  with 
deciduous  trees.  Its  shrubs  include  prickly  ash,  smooth  sumach, 
frost  grape,  Virginian  creeper,  climbing  bitter-sweet,  red  and  black 
raspberries,  choke-berry,  prickly  and  smooth  gooseberries,  black 
currant,  and  species  of  cornel,  wolf  berry,  honeysuckle,  elder,  vibur- 
num, and  hazel-nut. 
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'The  moat  ahandant  species  of  grass  found  upon  the  prairies  of 
mth western  Minne^jta,  are  as  follows:  beard-grass  (Andropogon 
fjrcatas,  Mahl.j.  commonly  here  called  "blue-joint,"  Indian  grass 
[Chrj'Mopogon  nutans,  Benth.;.  muskit-grass  (Bouteloua  racemosa, 
Lagasca).  and  porcupine  grass  (Stipa  spartea,  Trin.),  common  on 
land  neither  verj*  dry  nor  very  moist;  another  species  of  beard-grass 
(Andropogon  scoparins,  Michx.),  and  a  second  muskit-grass  (Boate- 
loaa  hirsuta.  Lagasca),  common  on  dry  swells;  the  fresh-water 
cord-grass  (Spartina  cynosuroides,  Willd.),  in  sloughs,  making  the 
principal  mass  of  their  hay;  and  rice  cut-grass  (Leersia  oryzoides, 
Swartz),  with  the  last.  The  prairies  also  bear  a  great  variety  of 
flowers,  including  numerous  species  of  aster,  golden-rod,  sunflower, 
blazing-star  or  button  snakeroot,  and  prairie  clover,  and  the  rose, 
lily,  harebell,  phlox,  gerardia,  fringed  gentian,  and  many  others. 
Sometimes  the  view  across  miles  of  the  prairie  is  made  yellow  and 
purple  by  the  multitude  of  sunflowers,  blazing-stars,  and  gerardias. 

Limits  of  Species. 

Gradual  changes  in  the  flora  are  observable  in  crossing  the  con- 
tinent either  from  east  to  west  or  from  north  to  south.  Many 
species  disappear  as  the  traveler  advances,  while  others,  not  before 
present,  are  nif^t  with.  A  large  majority  of  the  plants  in  the  Pacific 
states  are  not  found  east  of  the  Mississippi;  and  such  limitation 
prevails  almost  without  exceptions  between  the  arctic  and  tropical 
zones.  Th(»  central  position  of  Minnesota  therefore  makes  this  a 
most  interesting  Held  for  the  notation  of  the  limits  of  species. 

Among  our  forest  trees,  the  white  and  red  pine,  arbor-vitae 
("white  cedar''),  yellow  birch,  black  ash  and  sugar  maple  reach 
their  western  limit  at  the  east  side  of  the  Red  river  valley. 

No  tree  of  exclusively  western  range  extends  east  into  Minne- 
sota, and  the  only  shrubs  thus  noted  are  Elaeagnus  argentea  (silver- 
berry),  (lOnothera  albicaulis  and  Aniorpha  microphylla;  but  about 
fifty  herbaceous  plants  belonging  to  the  flora  of  the  western  plains 
and  tli<»  Uocky  mountains,  and  not  5'et  known  to  occur  east  of  the 
Mississippi  river,  are  found  within  our  limits.  These  include  spe- 
cies of  Uanunculus,  Aquilegia,  Vesicaria,  Liuum,  Astragalus,  Oxy- 
iropis,  Totentilla,  (laura,  Pencedanum,  Cymopterus,  Gutierrezia, 
Aplopappus,  (irindelia,  Lepachys,  Helianthus,  Gaillardia,  Senecio, 
''''•'»\'inion,  IMantago,  Pentstemon,  Orthocarpus,  Echiuospermum, 

'■'•Ml.  Asclepias,  Suaida,  Comandra,  Euphorbia,  Alli- 

'■'^Aq.      Hne.hlop-    Rlvmns.    and    RpaIt- 
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A  group  of  species,  most  notably  represented  in  the  pine  and 
beath  families,  including  our  tbree  pines,  black  spruce,  balsam  fir, 
tamarack  and  arbor-vitae,  huckleberry,  blueberry,  cranberry,  snow- 
berry,  aromatic  wintergreen  or  checkerberry,  Labrador  tea,  and  the 
clintonia  and  dwarf  cornel,  extends  through  the  northeast  part  of 
the  state  to  limits  approximately  coinciding  with  the  Mississippi 
river,  Red  lake  and  the  lake  of  the  Woods, 

The  northern  limits  of  yellow  birchf  bur  oak,  sugar  maple  and 
basswood  here  coincide  nearly  with  the  international  boundary. 
The  red  cedar,  cottonwood,  hornbeam,  white,  black  and  red  oaks, 
butternut,  bitter-nut  or  swamp  hickory,  hackberry,  box-elder,  frost 
grape  and  prickly  ash  reach  their  general  northern  limits  in  the 
north  half  of  this  state;  but  several  of  them,  like  many  herbaceous 
species  of  similar  range,  continue  somewhat  farther  northwestward 
into  Manitoba.  The  shell-bark  hickory,  black  walnut,  red  mul- 
berry and  Kentucky  coffee-tree  attain  their  most  northern  range 
in  the  south  half  of  the  state. 

The  accompanying  map  shows  the  portions  of  Minnesota  re- 
spectively occupied  by  forest  and  prairie,  and  the  approximate  limits 
of  many  of  our  trees.* 

Introduced  Plants. 

About  eight  per  cent,  of  the  plants  growing  without  cultivation 
in  this  state  are  introduced  species,  distinguished  in  the  catalogue 
by  being  printed  in  Italics.  Most  of  them  are  such  as  follow 
civilized  man,  and  grow  in  his  cultivated  fields  and  gardens,  in 
spite  of  all  efforts  to  banish  them.  Among  the  most  notable  in- 
troduced weeds  in  this  state  may  be  mentioned  mustard,  cow-herb 
and  cockle,  specially  troublesome  in  wheat-fields;  shepherd's  purse, 
purslane,  mallow.  May-weed,  burdock,  mullein,  pigweeds,  tumble- 
weed,  black  bindweed,  curled  or  yellow  dock,  sheep  sorrel,  hemp, 
barnyard-grass,  and  foxtail  or  pigeon-grass,  frequently  too  plenti- 
ful in  cultivated  ground,  about  dwellings,  by  the  road-side,  or  on 
pasture-land.  The  ox-eye  daisy  or  white-weed,  Canada  thistle  and 
cheat  or  chess  are  sparingly  established,  and  may  become  very  com- 
mon bad  weeds  here,  as  farther  east.  It  should  be  added  that,  be- 
sides these  immigrants,  a  considerable  number  of  weeds  native  to 
this  country  are  also  common,  including  species  of  Lepidium,  Iva, 
Ambrosia,  Helianthus  and  Stachys.     Up  to  the  present  time,  only 

•Its  method  of  delineation  is  similar  to  that  of  Dr.  Robert  Bell's  map,  recently 
published  by  the  Geological  Survey  of  Canada,  showing  the  general  northern  limits  of 
the  principal  forest  trees  o(  Canada. 
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about  half  as  many  naturalized  and  adventive  species  are  known  in 
Minnesota  as  in  the  eastern  states,  the  difference  being  due  to  the 
shorter  time  since  the  settlement  of  this  state  and  the  proportion- 
ately less  numerous  opportunities  for  them  to  gain  a  foot-hold  here. 

Preliminary  Remarks  on  the  Catalogue. 

Under  each  species  is  a  statement  whether  it  is  abundant,  com- 
mon, frequent,  infrequent,  or  rare,  and  whether  its  geographic  range 
extends  throughout  the  state  or  to  limits  which  are  indicated  ap- 
proximately; or,  when  the  observations  are  insuflBcient  for  such 
statement,  the  localities  where  the  species  has  been  noted  are  men- 
tioned, with  the  names  of  the  observers. 

The  arrangement  of  families,  genera  and  species  strictly  follows 
the  fifth  edition  of  Gray's  Manual;  and  wherever  a  synonym  replaces 
any  name  that  occurs  in  the  Manual^  the  latter  also  is  given,  en- 
closed by  marks  of  parenthesis.* 

The  popular  names  are  mostly  such  as  appear  in  Gray's  Manual 
and  Wood's  Class-Book;  but  in  a  few  instances  other  names,  in 
general  use  in  this  state,  and  often  specially  significant,  are  inserted. 

Introduced  species  are  distinguished  from  the  indigenous,  as 
before  mentioned,  by  being  Italicized. 

For  the  species  of  our  flora  that  are  not  described  in  Gray's 
Manual,  which  only  included  those  found  east  of  the  Mississippi, 
descriptions  are  quoted  from  other  authorities.!  The  present  work 
thus  supplies,  with  Gray's  Manual,  the  means  of  identifying  all  the 
flowering  plants  and  ferns  known  to  occur  in  Minnesota. 

Determinations  of  numerous  difficult  species,  and  notes  con- 
cerning them,  have  been  kindly  supplied  by  Prof.  Asa  Gray,  Mr. 
Sereno  Watson,  Mr.  William  Boott,  Dr.  George  Engelmann,  Mr. 
M.  S.  Bebb,  Rev.  T.  Morong,  and  other  specialists;  and  I  am  in- 
debted to  Dr.  George  Vasey  for  the  description  of  the  new  Aristida 
basiramea,  Engelmann,  posthumously  published. 


*The  sources  of  Improved  nomenclature  have  been  Watson's  BibliographiccU  Index 
U)  North  American  Botany  (Part  I ;  Polypetala;  :  1878) ;  Gray's  Synoptical  Flora  of 
North  America  (Vol.  II,  Part  I ;  Gamopetalae  after  Composure  :  1878) ;  various  papers 
by  Professor  Gray  m  the  Proccedingi*  of  the  American  Academy  of  Arts  and  Sciences; 
Bailey's  Catalugue  of  North  American  Varices  ( 1884) ;  Vaaey's  Grasses  of  the  United 
States  ii9S3);  Eaton's  Ferns  of  North  America  (19S0):  and  notes  In  the  American 
Naturalist,  the  Botanical  Gazette,  and  the  Bulletin  of  the  Torrey  Botanical  Club. 

t  Chiefly  from  Watson's  report  on  the  Botany  of  King's  Exploration  of  the  Fortieth 
Parallel;  Porter  and  Coulter's  Synopsis  of  the  Flora  of  Colorado ;  Bothrock's  report 
on  the  Botany  of  Wheeler's  Surveys  weM  of  the  One  Hundredth  Meridian ;  Torrey  and 
Gray's  Flora  of  North  America;  and  Gray's  Synoptical  Flora. 
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RANUNCULA.CExE.        Crowfoot  Family. 

* 

CLEMATIS,  L.        VirginVBoweb. 

C.  verticillaris,  DC.        Vir^n^s- Bower. 

Shady  rocks  at  the  head  of  lake  St.  Croix,  Parry;  St.  Croix  Falls,  Miss  Fitld;  lake 
Pepin,  3iU8  Mnnninu:  Winona  County,  HolzlJ^ger.       Hare. 

C,  Virgriniana,  L.        Common  Virgin's- Bower. 

Common,  or  abundant,  southward  ;  frequent  northward  ;  at  Beaver  Bay  and  sum- 
mit of  Black  Point  mountain  north  of  lake  S\ipeTiur^-fttjptft«.  , 

ANEMONE,  L.        Anemone.    IViNb-FLOWER.. 

A.  patens,  L.,  var.  Nuttalliaiia,  Gray.  Pasque-flower  (i.e.  Easter- 
flower).  Pulsatilla.  "  Hartshorn- plant."  *' Headache-plant."  "Gos- 
ling?."    "Prairie  Smoke."     "Crocus." 

Abundant  in  all  the  prairie  portion  of  the  state.  Its  bruised  leaves  have  a  very 
pungent  .smell.  This  earliest  flower  of  spring  has  received  an  unusual  variety  of  pop- 
ular names. 

A.  decapetala,  L.    (A.  Caroliniana,  Walt.)        Carolina  Anemone. 

Frequent  in  the  south  part  of  the  state,  as  in  Hennepin,  Goodhue,  Blue  Earth  and 
Pipestone  counties ;  extending  north  to  Saint  Cloud,  Camphell^  Mrs.  BlaisdeUj  and 
Appleten,  Swift  county.  Miss  Elivell.       South. 

A.  parviflora,  Michx.       Small- flowered  Anemone. 

Minneapolis,  Winchell ;  upper  Mississippi  river,  Garrison ;  Red  river  valley,  Gedge, 
North. 

A.  multifida,  DC.        Many-cleft  Anemone.    Red  Wind-flower. 

Dayton's  bluff.  Saint  Paul,  and  between  Saint  Paul  and  Port  Suelling,  Miss  Oath- 
cart;  lake  Superior  to  the  lake  of  the  Woods,  Macoun.       North. 

A.  cylindrica.  Gray.        Long- fruited  Anemone. 
Frequent  throughout  the  state. 

A.  Yirg^iuiaiia,  L.        Virginian  Anemone. 

Common  throughout  the  state. 

• 

A.  dichotomay  L.    (A.  Pennsylvanica,  L.)        Ponnsylvanian  Anemone. 
Common,  often  abundant,  throughout  the  state. 

A.  nemorosa,  L.        Wind-flower.    Wood  Anemone. 
Frequent,  or  common,  throughout  the  state. 


A.  Hepatica,  L.    (Hepatica    triloba,    Cliaix.)        Liver-leaf.    Round-lobed 
Hepatica. 

Frequent  southward,  extendiuK  north  at  least  to  Duluth,  MUs  Cathcart,  upper 
Mississippi  river,  Garrison,  and  Fergus  Falls,  Le^mard. 

A.  acutiloba,  Lawson.    (H.  acutiloba,  DC.)        Sharp-lobed  Hepatica. 

Common  soutliward,  extending  nortli  to  Duluth,  Mm  Catficart,  and  Mille  Lacs 
county,  Upham. 

THALICTRU3I,  Tourn.        Meadow-Rue. 

T.  aiieiiioiioi(le«!,  Michx.        Rue-Anemone. 

Often  common  southward,  extending  norm  to  Stillwater,  !diss  FfeW,  Anoka  county> 
Ji/TiJ,  Stearns  county,  CampheU,  and  Fergus  Falls,  Leonard.  Flewers  nearly  always 
purplisi).  (Abundant  at  Marine  Mills,  Washington  county,  often  having  more  than 
one  row  of  sepals  and  occasionally  with  all  the  stamens  and  pistils  changed  to  sepals. 
M  im  Field.) 

T.  dioieinii,  L.        Early  Meadow-Rue. 
Common,  or  frequent,  throughout  the  state. 

T.  purpiirascens,  L.        Purplish  Meadow-Rue. 

Common,  extending  north  at  least  to  Morrison  county,  Upham,  the  St.  Louis  river, 
Mrs.  Hcrricl;,  liwd  in  the  Red  river  valley  to  Pembina,  Chickerino.    (Specimens  collected 
by  Prnf.(Midur  at  (Jlyndon,  Clay  county,  have  the  shining  upper  surface  of  the  very 
large  leallcts  waxy,  as  if  varnished,  but  tlie  lower  surface  minutely  pubescent  or 
glabrous,  not  waxy.) 

T.  Coruuti,  L.        Tall  Meadow-Rue, 
Common,  or  frequent,  throughout  the  state. 

KAXUNCULU8,  L.       Ckowfoot.     Buttercui*. 

R,  aquatilis,  L.,  var.  sta^iiatilis,  DC.  (R.  divaricatus,  Gray's  Manual.) 

Stiff'   Wiitt^r-Crowtbot. 

Ponds  near  Mankato,  Lcibcru;  Minneapolis,  R()bcrti<,Herricl;  Stearns  county,  Up- 
Ikuii:  Alexandria,  3ir.s.  Terr*/.        Infrequent. 

R,  aquatili.s,  L  ,  var.  tricliopliyllus,  Chaix.        Common  White  Water- 
Crowfoot. 
Frequent  throughout  the  state. 

R.  iiiultifidiiSy  Pursh.        Yellow  Water- Crowfoot. 
Common  tliroughout  the  state. 

R.  aiiibij^ens,  Watson.  ( R.  alisiuaefolius,  in  Manual.)       Water  Plantain 

Spearwort. 
Stearns  county,  C'a»ipbd/.       Infrequent.       North. 

R.  Flaiiiiiiiila,  L.        Small  Spearwort. 
Minneapolis,  RobcttJi.       Rare. 

R.  Flamiiiula,  L.,  var.  reptans,  Meyer.        Creepinfi:  Spearwort. 

Stillwater,  /.eo;kirri;  Minneapolis.  Ko/><;rt8;  Anoka  county  and  New  Ulm.  Ju»C; 
lake  of  the  Woods,  Dawson.       Frequent. 

R.  Cyiiibalaria,  Pursh.        Sea-side  Crowfoot. 

Common,  or  frequent,  throughout  the  state,  excepting  southeastward.  Grand  Por- 
tage, lake  Superior,  also  at  New  Ulra  (common),  Juni;  Little  Roek,  upper  Minnesota 
river,  Parry;  Nicollet  county,  Aiton;  Stearns  county,  and  the  Red  rlrer  Tallej  (com- 
mon), Upham;  Fergus  Falls,  Leonard;  Worthlngtoo  (common),  FooU. 
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R.  affinis,  R.  Br.*        Roa^h-fruited  Crowfoot. 
Lake  of  the  Woods,  Davson.       Northwest. 

R.  affinis,  R.  Br.,  var.  cardiophylluSy  Gray.f 
In  the  Red  river  valley  at  Pembina,  C/iic^crfn(7.       West. 

K.    rhoniboideus,    Goldie.         Rhomboid-leaved  Crowfoot.    Dwarf  But- 
tercup. 

Frequent,  or  common,  throughout  the  state. 

R.  abortivus,  L.        Snaall- flowered  Crowfoot. 
Frequent,  or  common,  throughout  the  state. 

R.  abortiviiSy  L..  var.  niicrantliuSy  Gray. 

Mluneapolis,  Winchell:  Tipestoue  county,  Mrs,  Bennett.       Infrequent. 

R.  sceleratus,  L.        Cursed  Crowfoot. 
Frequeut,  or  common,  throughout  the  state. 

R.  recurvatiis,  Poir.        Hooked  Crowfoot. 

Frequent  throughout  the  state  ;  reaching  its  northwestern  limit  at  the  lake  of  the 
Woods,    Macoun. 

R.  Peiiiisylvanicus,  L.        Bristly  Crowfoot. 
Common  throughout  the  state. 

R.  fasciculariSy  Muhl.        Early  Crowfoot. 

Frequent,  or  common,  throughout  the  south  half  of  the  state  ;  infrequent  north- 
ward. 

R.  repens,  L.        Creeping:  Crowfoot. 
Abundant  throughout  the  state. 

R.  repens,  L.,  var.  hispidiis,  Torr.  &  Gray.t    (R.  hispidus,  Michx.) 

Red  river  valley  near  Saint  Vincent  (in  a  swamp),  Dawson;  common  from  Manitoba 
westward,  Macoun. 

R,  bulbosus,  L.        Bulbous  Crowfoot  or  Buttercups. 
Northfield,  Chancy;  Minneapolis,  Mrs.  Terry.       Kare. 

R.  acris,  L.        Tall  Crowfoot  or  Buttercups. 

Infrequent,  but  noted  at  many  places,  as  Lake  City,  Faribault,  Northfield,  Minne- 
apolis. Northern  Pacific  Junction,  Carlton  county,  and  on  the  upper  Mississippi  river. 
**BecomiDg  common  in  the  eastern  part  of  Manitoba,"  Macoun. 


'Ranunculus  affinis,  R.  Br.  Radical  leaves  petioled,  usually  pedately  multifid  ; 
cauline  ones  subse»sile,  digitate,  with  broadly  linear  lobes  ;  stem  erect,  few-flowered  ; 
carpels  with  recurved  beaks,  in  oblong  cylindrical  heads ;  more  or  less  pubescent 
throughout.     Watmn's  Hep.  in  Kino's  Expl.  of  the  Fortieth  ParalUl. 

tR.  AFFiNis,  R.  Br.,  var.  cardiophyllus,  Gray.  Hlrsutely  pubescent,  radical  leaves 
round-cordate,  undivided  or  many-cieft ;  cauline  ones  palmately  many-cleft ;  flower 
1  Inch  In  diameter.    Porter  and  Coulter's  Flora  of  Colorado. 

^Ranunculus  rbfbns,  L.,  var.  hispidus,  Torr.  &Gray.  Stem  erect,  I'i  to  2  feet 
high,  branching  and,  with  the  petioles,  very  pilose  with  spreading  hairs;  leaves  trifol- 
iate ;  leaflets  distinctly  petioluiate,  oval,  acute,  lacinlate  ;  pedicels  with  the  pubescence 
appressed  ;  flowers  as  large  as  in  R.  curris;  calyx  appressed  ;  carpels  smooth,  pointed 
with  a  very  short  style.    Torrey  ami  Oray's  Flora  of  N.  A.,  vol.  1,  pp.  22  and  658. 


C  palustris,  L.         Marsh   Marigold.     "Cowslip." 

Abundant,  or  common,  throughout  most  of  the  state  ;  less  frequent  westward. 

COPTIS,  Salisb.        Goldthread. 

C  trifolia.  Salisb.        Three-leaved  Goldthread. 

Common  northward  ;  extending  south  to  Minneapolis,  Roberts,  and  Lake  City 
(rare),  Mi-^s  Manning. 

AQUILEGIA,  Toum.        Columbine. 

A.  Canadensis,  L.        Wild  Columbine.    "Honeysuckle." 

Common,  or  frequent,  throughout  the  state. 

Found,  according  to  M/sK  Hahhitl,  with  white  flowers  during  several  years  in  the 
south  edge  of  the  village  of  Little  Falls,  Morrison  county,  not  associated  at  that  local- 
ity with  the  usual  type  ;  also  some  with  (lowers  clear  white,  others  cream-colored,  and 
yet  others  of  the  ordinary  kind,  all  growing  together  west  of  the  Mississippi  river,  op- 
posite to  Little  Falls,  and  lli^ewise  near  Fort  KIpley,  in  the  same  county. 

A.  brevistyla,  Hook.-        Short-styled  Columbine. 
In  tlie  lied  river  valley  at  Pembina,  Cliickcring.       West. 

I>KLPH1X1UM,  Tourn.        Luikspcr. 

D.  exaltatuni,  Ait.        Tall  Larkspur. 

Frecjuent  through  the  south  half  of  the  state  :  extending  north  to  the  upper  Missis- 
sippi river,  Garrison,  and  Fergus  Falls,  Leonard. 

I>,  tric'orne.  Michx.        Dwarf  Larkspur. 

St.  Paul,  MUs  Cathcart;  Pipestone  county,  Mrs.  Bennett.       Infrequent.       South. 

I>.  azureum,  Michx.        Azure  Larkspur. 

Common  southward  ;  extending  north  to  the  upper  Mississippi  river.  Garrison,  and 

Manitoba,  Macoun. 

D.  Consolida,  L.         Field  Larkspur. 

Rarely  adventlve.    Minneapolis,^.  W.  Jones. 

HYDRASTIS,  L,       Orange-uoot. 

H.   Canadensis,  L.        Orange-root.    Yellow  Puccoon. 
Stearns  county,  Garrison.       Rare.       Southeast. 

♦Aquileoia  brkvistvla.  Hook.  Stems  low,  6  to  8  inches  high,  spreading  ;  leaves 
bl-t»raate;  leaflets  3-lobed,  crenate,  C  to  9  lines  [twelfths  of  an  inch]  long,  crenatures 
ovate,  rotund  ;  tloweis small,  blue,  about  6  lines  long,  including  the  spur  ;  sepals  oblong, 
ovate  ;  petals  a  little  exceeding  the  stamens  ;  spurs  hooked  at  the  tip ;  styles  shorter, 
included.    Porter  and  Coulter's  Flora  of  Colorado. 
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ACT^A,  L.   Baneberry. 

A,  spicata,  L  ,  var.  rubra,  Ait.        Red  Baneberry. 
Common  through  the  wooded  portions  of  the  state. 

A.  alba,  Bigelow.        White  Baneberry. 

(Common,  with  same  extent  as  the  last.  Berries  frequently  borne  on  slender,  green 
pedicels. 

NIGEL  LA,  L.       Fennel- flower. 

X.  Damascena,  h*        Fennel -Jiowei'. 

Escaped  from  cultivation,  Mankato,  Lcihtrg. 

MENISPERMACE^.        Moonseed  Family. 

MEXISPERMUM,  L.       Moon5Eb;d. 

M.  Canaclense,  L.        Canadian  Moonseed. 

Frequent,  often  common,  southward  ;  extending  north  to  Todd  county  and  the 
northwest  side  of  Mllle  Lacs,  Upfiam;  also  in  the  Red  river  valley  near  Saint  Vincent, 
Dawson,  Uavard.  (Its  long,  slender,  bitter,  yellow  root  is  used  by  the  Sioux  as  a  medi- 
cine, being  called  Ptinta  ztzi;  and  from  this  came  the  name  Pejuta  zizl,  or  Yellow 
Medicine  river.     T.  M.  Young.) 

BERBERTDACE^.        Barberry  Family. 

BERBERIS,  L.        Barberry. 

B.  vulgaris,  L.        Common  Barberry. 
Spontaneous  in  old  fields,  Mankato,  Leiberg. 

CAULOPHYL.LUM,  Michx.        Blue  Cohosh. 

C  thalietroides,  Micbx.       Blue  CohoBh.    Pappoose-root. 
Common,  or  frequent,  excepting  northeastward.        ' 

PODOPHYLLUM,  L.       May-Apple.    Mandrake. 

P.  peltatuni,  L.        May- Apple,    Mandrake. 

Common  southeastward,  extendintr  north  to  Goodhue  and  Rice  counties. 


NYMPHiEACE^.        Water-Lily  Family. 

BRASENIA,  Schreber.        Waiek-Shfeld. 

B.  peltata,  Pursh.        Water-Shield. 

Rainy  lake  and  lake  of  ihe  Woods,  ^[acoun',   Pleasant  lake,  near  Saint  Cloud, 


*NiffeUa  Damascena,  L.  Flowers  bluish,  rather  large,  surrounded  and  overtopped  by 
a  finely  divided  leafy  involucre,  like  the  other  leaves  ;  succeeded  by  a  smooth  inflated 
6Hselled  pod,  in  which  the  lining  of  the  cells  separates  from  the  outer  part.  Gray's 
FifCld,  Forest,  and  Garden  Botany. 


C^mphdl;  Benton  county,  Upham;  shallow  lakes  near  St.  Croix  river,  Parry;  White 
Bear  lake,  Kamsey  county,  Simnum^:  Minneapolis,  Hcrrick;  Excelsior,  Mrs.  Ttrry; 
Fergus  Falls,  Leonard,       Infrequent. 

NELUMBIUM,  Juss.        Nelumbo.    Sacred  Bean. 

N.  liiteuiii,  Willd.        Yellow  Nelumbo.  Water  Chinquapin.    "Rattle-box." 
I'pper  Mississippi  river,  Houghton;    lake  Mlnnelonka  (north  end  of  Ilalstert's  bay), 
i^W<*;r/-^;  Mendota,  Mrs.  Terry;  Mississippi  river  at  lied  Winj;.   Sandherg,  near  Dres- 
bach,  Winona  county,  WinrlicU,  and  at  La  Crosse,  Swezcy.       Kare. 

NY3IPir.'KA,  Tourn.        Watek-Nympii.     Water-Lily. 

X.  odorata,  Ait.        Sweet-scented  Water-Lilv. 

Plentiful  in  lakes  along  the  international  boundary  northwest  of  lake  Superior, 
WintliKH,  Abundant  throughout  (Quebec  aiul  Ontario  and  extending  westward  to  the 
lake  of  the  Woods,  ^fac<n^ll.  This  si)ecios  probably  occurs  also  in  central  and  southern 
Minnesota,  in  company  with  the  following.  Mr.  Lcihrr(f  rejiorts  the  examination  of  a 
great  number  of  Nympluea  rootstalks,  none  of  them  bearing  tubers,  at  Lake  Crystal, 
Blue  Karth  county. 

N.  odorata,  Ait.,  var.  minor,  Sims.        Suialler  Sweet-scented  Water- Lily. 

Tuitle  lake.  Otter  Tail  county  (flowers  only  one  and  a  half  inches  broad),  H.  B. 
Aiiri-^.       Kare. 

N.  Tuberosa,  r.iine.        Tuber-bearinj?  White  Water-Lily. 

The  white  lilies  common  or  frequent  in  ponds  or  lakes  throughout  the  state,  except- 
ing near  its  west  side,  which  have  been  called  Nymph:ea  odorata,  are  believed  to  be- 
long instead,  for  the  most  p  irt,  to  this  species.  "Flowers  large  and  delicately  beauti- 
ful, fragrant."  ( yvfieehr  and  Smith.)  "  This  is  really  the  water-lily  of  the  Great  lakes, 
as  the  true  N.  odorata  seems  to  be  confined  to  the  northern  waters,  both  lakes  and 
rivers."  i Mncniin.) 

XUPIIAR,  Smith.        YEt.Low  Pond-Lily.    Spatter-Dock. 

N.  adveiia,  Ait.        Common  Yellow  Pond-Lilv. 
(onnnon  throughout  the  state. 

N.   ]ii(euiii,  Siuith.         Smaller  Yellow  Pond-Ldy. 
In  siiiiil  lakes  east  ofjthe  lake  of  the  Woods,  Macniin. 

N.   puiiiihiiii,  Smith.      (N.    litoum,   Smith,  var.  pamilura,  Gray.)        Small 
Yellow  l%)nd-Lily. 

rit-ntifiil  inJ)nUith  harhov,  liolnrls;  north  shore  of  lake  Superior,  ^(7'i'<-^«-2;  east 
shore  «»f  lUiny  lake  (rather  rare),  Macnm;  Morrison  county.  Mhs  liahhitt. 


SAl!RACf:XlA('lvK.        Pitcher-Plant  Family. 

SAKRA1>KN1A,  Tourn.        Side-">addt.e  Flower. 

S.  j)iirj)iirea,  L.        Pitcher-Plant.     Huntsman's  Cup. 

Common  northward,  extending   south  to  Minneapolis,  liobcrts,    WincheU;   rare 
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PAPAVERACEiE.        Poppy  Family. 

PAP  AVER,  L.       Poppy. 

P.  soniniferum,  L.        Common  Poppy,     Opium  Poppy, 
Aclventlve  in  old  gardens,  Mankato,  Lcihcrg. 

SAXGUINARIA,  DiU.       Blood-root. 

S.  (.'anadeiisLs,  L.        Blood-root. 

Common,  or  abundant,  throughout  most  of  the  state  ;  less  frequent  westward,  as 
at  Fergus  Falls,  Leonard,  and  Pembina,  Havard;   rare  north  of  lake  Superior,  ClarK 


FUMARTACE.E.        Fumitory  Family. 

I>ICENTRA,  Bork.        Dicentka. 

D.  Cuciillaria,  DC.        Dutchman's  Breeches. 

Common  southward  ;  extending  noith  at  least  to  Stillwater,  Anoka  and  Stearns 
counties,  and  Fergus  Fails. 

D.  CaiiaclensiSy  DC.        Squirrel  Com. 

Saint  Paul,  Miss  Cathcart ;    Minneapolis,  Twining  ;    Faribault,  Miss  Bcane ;    Blue 
Earth  county,  Leibcrg. 

CORYDALIS,  Vent.        Couydalis. 

C.  ^lauca,  Pnrsh.         Piile  Corydalis. 

Common  north  of  lake  Superior,  Roberts;  extending  south  to  Stearns  and   Benton 
counties,  Upliani,  and  to  the  fails  of  the  St.  Croix  river,  Parry,  Miss  Field. 

<.■.  flavula,  DC.        Yellow  Corydalis. 

Thomson,  Duluth  and  Taylor's  Falls,  Miss  Cathcart;  upper  Mississippi  river,  Gar- 
rison; Red  river  valley,  Gcdge;  Blue  Earth  county,  UpJiam. 

C.  aurea,  Willd.        Golden  Corydalis. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  lessfrequent  southward. 

C.  aurea,  Willd.,  var.  iiiieraiitliay  Enprelm. 

Martin  county,  Minnesota,  and  Emmet  county,  Iowa  (rare),  Cratty, 

FUMARIA,  L.        Fumitory. 

F.  ojjicinalis,  L.         Common  Fumitory. 
Adveotive,  Winona,  Holzinucr. 


CRUCIFER.E.        Mustard  Family. 

NASTURTIUM,  R.  Br.        Water-Cress. 

N.  officinale,  R.  Br.         True  Water-Cress, 

Stearns  county,  Mrn.  Blaisdcll;  New  Ulm,  Juni;  cold  springs,  Kasota,  Leiberg; 
Tattle's  creek,  Minneapolis,  Kassube;  laite  Pepin,  Miss  Manning.       Infrequent. 


N,  siuuatiiin,  Nutt.        Water-Cress. 

Upper  Mississippi  river.  Garrison;  New  Ulm,  Jnni;  Pipestone  county,  Leiherg; 
lower  Minnesota  river,  Parry;  lake  Pepin.  Miss  Manning. 

X.  sessilifloruiii,  Nutt.        Water-Cress. 

Latham.       Winona  county,  HoUfngcr.       South. 

N,  palustre,  DC.        Marsh  Cress. 

Common,  or  frequent,  tliroughout  tlie  state. 

N.  pahistre,  DC,  var.  hi.spidiiin,  Fisch.  &  Mey. 

Redwood  Falls,  Prmbcrton.    Perliaps  the  prevailing  form  of  the  species  in  this  state. 

X,  laciistre,  Gray.        Lake  Cress. 
Lnpham.       Southeast. 

X,  Armoracia,  Fries.         Horse-radish. 

Adventiv^,  Mankato,  Lcihcro;  Northfield,  Chancy. 

DIONTARIA,  L.        Tootrwout.    Pepper-root. 

Jy.  diphylla,  Michx.        Two-leaved  Pepper-ro««t. 

Freeborn  and  Blue  Earth  counties,  Upham;  lake  Superior,  }Vhitncy.       East. 

1>.  lac'iiiiata,  Muhl.        Tooth  wort. 

Frequent  southeastward  ;  extendiu}?  northwest  to  Saint  Paul,  Miss  CaOicart,  Mar- 
tin county,  Cratty,  and  Fer^^us  Falls,  Lconnrd. 

CAKDAMINK,  L.        Bitter  Cress. 

C  rhoiiiboidea,  DC.        Spring:  Cress. 
Frequent,  or  common,  througliout  the  state. 

C.  prate ri sis,  L.        Cuckoo  Flower. 

Lake  Superior  to  the  sources  of  the  Mississippi,  Houghton.       North. 

C.  liirsiita,  L,        Small  Bitter  Cre.ss. 

Comniou  through  the  north  half  of  the  state  ;  less  frequent  or  rare  southward. 
Glabrous  specimens  are  sent  by  Mr.  Cratty  from  Emmet  county,  Iowa.  "A  peculiar 
form  grows  on  the  height  of  land  west  of  lake  Superior,  which  seems  to  connect  the 
species  with  tlie  following  variety,"  Macoan. 

C   hiivsiita,  L.,  var.  sylvatioa,  Gray. 

Lake  Mlunetonka,  lioftcrtK,  Herrick;  Martin  county  (in  woods),  Crafty,  determin- 
ed by  }Vati<(m. 

ARABIS,  L.        Rock  Cress. 

A.  lyrata,  L.        Rock  Cress. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  thus  south  to 
Ited  Wing  (common),  i)a>i(?/»c/{7,  and  Winona,  Holzinger;  wanting  southwestward. 

A.  deiitata,  Toir.  ^  Gray.        Rock  Cress. 

Woods.  Blue  Earth  county,  Leibcrg;  Martin  county  (plentiful),  Cratty.       South. 
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A.  laevigata,  Poir.        Smooth  Rock  Cress. 

h^k.eTep\n,  Miss  Manning;  Goodhue  county,  Sandl>er(/;  Minneapolis,  Twining, 
Roberts;  Isauti  and  Sherburne  counties,  Upham;  Stearns  county,  Garrison;  lake  Su- 
perior, Whitney. 

A.  Canadensis,  L.        Sickle- pod. 

Fiequentthrough  the  south  half  of  the  state  ;  extending  north  to  the  upper  Mis- 
sissippi river,  Oarrison. 

A.  perfoliata,  Lam.       Tower  Mustard. 

Poplar  river,  lake  Superior,  Juni;  upper  Mississippi  river,  Gani^on-,  Stearns 
county,  Campbell;  Blue  Earth  county,  Lciberg  ;  lake  Fepin,  Miss  Manning, 

A.  Drimiinondii,  Gray.        Drum  mood's  Tower  Mustard. 
Frequent,  often  common,  throughout  the  state. 

THELYPODIUM,  Endl.        Rock  Cress. 

T.  piunatifiduni,  Watson.  (Arabis  hesperidoides,  Gray).       Rock  Cress. 
North  field,  Chancy.       South. 

BARBAREA,  R.  Br.        Winter  Crkss. 

B.  vulg^aris,  R.  Br.,  var.  stricta,  Regel.        Winter  Cress.    Yellow  Rocket. 

Put  lu  bay,  lake  Superior,  Juni;  upper  Mississippi  river,  Garrison;  Miuneapolis, 
Roberti*. 

ERYSIMUM,  L.       Tukacle  Mustard. 

E.  cheirantlioidcs,  L.        Worm-seed  Mustard. 
Frequent,  or  common,  throughout  the  state. 

E,  asperuni,  DC*        Prairie  Rocket.    Western  W^all-flower. 

Abundant  at  Walhalla,  Dalcota,  thirty  miles  west  of  the  Red  river,  Scott;  "a  very 
prominent  object  on  dry,  gravelly  soil  throughout  the  prairie  region"  of  Manitoba, 
Macoun,  and  ranging  thence  south  to  Mexico  :  doubtless  extending  sparingly  into  the 
west  edge  of  Minnesota;  also  found  by  Rev.  J.  Pemberton^t  Redwood  Falls,  and  by 
Dr.  Sandberg  on  the  limestone  bluff  of  Belle  creek  opposite  to  the  mill  in  Vasa,  Good- 
hue county,  occurring  (iiice  Vesicaria  Ludoviciana  in  the  same  county)  far  east  from  its 
general  limit. 

E.  parvifloruni,  Nutt.f        Small-flowered  Prairie  Rocket. 

Bed  river  valley,  Dawson,  Scott;  Minneapolis  (beside  railroad  a  mile  southeast 
from  the  university  :  determined  by  Mr.  Watson  as  this  species  ;  having  light  yellow 
"petals  but  half  longer  than  the  (3  to  4  lines  long)  sepals"  ;  yet  much  branched  near  the 
base,  numerous  stems  of  nearly  equal  hight  (t  to  l>s  feet)  being  thus  sent  up  from  a 
single  root;  leaves  narrowly  lanceolate,  mostly  entire;  pods  about  1'a  inches  long, 
beaked  with  a  stout  style,  erect  on  short  pedicels),  Upham.       West. 


♦Ebysimum  aspkrum,  DC.  Biennial,  canescent  with  short  appressed  hairs  :  sten»s 
solitary  and  simple,  rarely  branched  above,  1  to  3  feet  high,  or  less  :  leaves  oblanceolate 
or  narrowly  spatulate  ;  the  caiiline  linear  to  linear-lanceolate,  entire  or  sparingly 
repand  with  short  acute  teeth,  l  to  3  inches  long  :  sepals  narrow,  4  to  6  lines  long, 
strongly  gibbous  :  petals  8  to  12  linen  long,  light  yeliow  to  deep  orange  or  purple  :  pods 
1  to  4  inches  long,  a  line  wide,  beaked  with  a  stout  stvle,  ascending  on  stout  spreading 
pedicels  3  lines  long.    Brewer  azwf  Watfi<m's  Botany  of  California. 

tSee  description  of  Ekvsimum  parviflorum,  Nutt.,  on  next  page. 


8.  canescens,  Nutt.,  var.  braeliycarjuiin,  Torr.  A:  Gray.* 
Ked  river  valley.  DaiCMon.       North. 

RRASSICA,  Tourn.         Mtstakd. 

B    Shinplstrum,  Boiss.         Charlock.     Field  Mustard, 

A  c'Miirnoii  or  fr(  queiit  weed  in  ^riiln -fields  throiicjhout  the  state  ;  so  troublesome 
ill  the  K^-d  river  valley  and  souihwestward  that  fanners  allowing  it  to  go  to  seed  are 
subjerleM  to  a  penalty  by  law. 

li.  alba,  Gr.iy.         White  Mustard. 

Lake  <lty,  3/ tVs  yfantiirnj:  Goodhue  county,  Sandhery;  Blue  Earth  county,  Lei- 
hern:  St  arns  county,  (i>nrwm.       Rare. 

B.  itif/ra,  Koch.         Black-  Mn>t'ird. 

A  coniinon  or  frequent  weed  throui;li  the  south  half  of  the  state. 

B,  cmnpestris,  L.t         Kale. 

foininon  in  fields  in  Manitoba  and  around  Winnipeg,  Maconn:  doubtless  also  in 
the  Ited  river  valley  in  this  stale. 

r>KAl$A,  L.        Whitlow-Gkass. 

I>.  arabisans,  Mich.x.        Wiiitlow-Grass. 

North  shore  of  lake  Superior,  J»</u'.       Infrequent.       North. 

J>.  noinorosa,  L.,  var.  hebecarpa,  Lindb.  (D.  nemoralis,  Ehrh.) 
About  Rainy  lake,  IJrifmmind  (Macoun).       North. 


Ekvhimum  PAiiviFLOKUM,  Nutt.  ( K.  lauceolatum.  Hook.)  Canescently  scabrous 
with  an  appresscd  j-parted  pubescence  ;  stem  low  (about  a  foot  high)  and  nearly 
simple;  leaves  remarkably  narrow,  all  linear  or  somewhat  lanceolate,  almost  wholly 
entire,  den-ely  clustered  at  the  base  of  the  sten»  ;  siliques  long,  erect ;  stigma  emargin- 
ate  ;  flowers  small,  sulphur  yellow;  claws  of  the  petals  longer  than  the  calyx.  Dlstlo- 
guished  from  K.  cheirauihoides  by  its  more  pubescent  leaves,  [longer]  siliques  and 
larg(*r  Mowers.     I'orrcu  ninl  drdi/'s  Flora  ot  X.  A. 

*.Si,svM  I'.Kniv.  CANKSCKNH,  Nuli.,  var.  r.KACHYCAKPUM,  Torr.  &Gray.  Lobes  of  the 
leaves  somewhiit  acute,  and,  with  the  stem,  furnished  with  minute  stipitate  glands; 
petals  rather  U)nger  than  the  calyx  ;  siliques  scarcely  attenuate  at  the  base,  somewhat 
longer  than  llie  pedicels.     Torrtij  iinii  (irny'ir  Flora  of  A"  -1. 

flira.'i'dia  cnmjn:stri.'<,  L.  Annual  weed  in  cultivated  fields  and  waste  places  ;  stem 
114  to  [i  feel  high,  with  a  few  scattered,  reversed  hairs  below  ;  leaves  somewhat  fleshy 
an<l  glaueous,  lower  lyrate-dentate,  subciliate,:ilo7  inches  long,  one-third  as  wide,  the 
upper  ones  smiller,  entire  with  rounded  clasping  lobes  at  base,  taperiug  to  an  obtuse 
point  ;  raceme  1  to  J  feet  long  ;  sepals  erect,  spreading  ;  corolla  yellow,  4  to  5  lines  In 
diameter;   siliques  i' ;  inches  loug,  with  the  style '.a  inch;   seeds  small,  dark  brown. 
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D.  fiemorosa,  L.,  var.  leiocarpa,  Lindb,*  (D.  lutea,  Gilib.  [DC.]) 

Stearus  county,  Camp7^ell;  near  Glyndon,  Gedgc;  Pipestone  county,  ifra.  Bennett. 
Rare.       North  and  west. 

D.  Caroliniaiia,  Walt.        Whitlow- Grass. 

Frequent  southward,  extending  north  to  Stearns  county,  Mrs.  B/afade?/,  and  west 
to  Pipestone  county,  Mrs.  Bennett. 

D.  l^aroliniaoa,  Walt.,  var.  niicrantha,  Gray. 

Common  In  Iowa,  Arthur  ;  doubtless  occurring  also  in  Minnesota. 

D.  veriia,  L.        Whitlow-Grass. 

Saint  Paul,  Mis$  Catlicart.       Rare.       South. 

ALY'SSUM,  Tourn.        Alyssum. 

A.  caJycinutHy  L.        Ali/ssum. 

Minneapolis,  Jnni,  Hoherti;  Lake  City,  Miss  Manning;    Nicollet  county,  Ait^n. 
Infrequent 

VESICARIA,  Tourn.        Bladdeu-pod. 

y.  Liidovieiaiia,  DC.f        Bladder- pod. 

Red  river  valley,  Scott,  determined  by  Watson  ;  also,  Mississippi  river  bluffs.  Red 
Wing,  San<1herg.       West. 

CAMELINA,  Crantz.         False  Flax. 

C.  satirttj  Crantz.        False  Flax. 

Minneapolis,  Juni;  along  railways.  Blue  Earth  county  (introduced  In  flaxseed),  Lei- 
ticrg:  Emmet  county,  Iowa  (rare),  (ratty;  Pipestone  county,  Mrs.  Bennett;  Red  river 
valley,  Dawson.       Infrequent. 

SUBULARIA.  L.        Awlwort. 

S.  aqiiatiea.  L.        Awlwort. 

Found  in  about  three  feet  of  water,  on  sandy  bottom  In  Vermilion  bay,  on  Eagle 
lake,  Canadian  Pacific  railway,  Manitoba,  near  Rainy  lake;  abundant  both  In  flower 
and  fruit,  Sept  13.  1882.  Fletcher,  Macoun.  This  rare  species  probably  also  occurs,  and 
should  be  looked  for,  in  northern  Minnesota. 

CAPSKLLA,  Vent         Shepherd's  Purse. 

C.  Bursa-pfistoris,  Mcench.        Shepherd's  Purse. 
A  very  abundant  weed  throu{;hout  the  state. 


*Dkaija  NKMORosA.  L.,  var.  LEiocARTA,  Liudl).  Pubescent;  stem  branching, 
leafy,  6  to  15  inches  hii^h,  very  slender,  sometimes  branching  from  the  base  ;  pubescence 
simple  or  forked  ;  leaves  oval,  catillne  ones  lanceolate,  toothed  ;  flowers  very  small, 
yellow  ;  petals  about  twice  as  long  as  the  calyx  ;  style  none  ;  slllcles  oblong-eliiptieal, 
rather  obtuse,  glabrous,  about  4  lines  Ions;,  one-third  to  one-half  the  length  of  the 
slender  spreading  pedicels.     Porter  and  ('tmltcr's  Flora  of  Colorado. 

tVESiCARiA  LuDOViciAXA,  DC.  Cauesceut  with  a  stellate  pubescence  ;  stem  G  to  8 
inches  high,  simple,  or  somewhat  branched  above;  radical  leaves  spatulate,  entire, 
obtude,  cauline  linear  :  flowers  golden  yellow;  petals  obovate  ;  style  slender,  longer 
than  the  ovary  and  nearly  as  long  as  the  obovate,  globose,  hairy  sillcle.  Porter  and 
Coulter's  Flora  of  Colorado. 


T,  arrense^  L.        Field  Penny  cress.     Mithridate  Mustard, 

Laphnm.  Pembina,  Havard.  "Abundant  on  the  Red  river  near  the  older 
tlements"  [in  Manitoba];  "not  yet  common  as  far  south  as  the  forty-ninth  parallel, 
rapidly  spreading.    A  most  noxious  weed."  Dawson. 

LEPIDIUM,  L.        Pepperwort.    Peppergrass. 

L.  Virgrinicnm,  L.        Wild  Peppergrass. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  northward. 

L.  ifiteriiiediiiiii,  Gray.        Wild  Peppersrrass. 

Abundant  (petals  usually  wanting)  throughout  tlie  state.      Both  species  are  na 
weeds. 

CAKILE,  Tourn.        Sea-Rocket. 

C.  Americana,  Nutt.        American  Sea-Rocket. 

"Abundant  ontlie  sandy  south  shore"  of  laice  Superior.  Whitney;  at  Thunder  1 
Macown;  doubtless  also  on  the  shore  of  hilte  Superior  in  Minnesota. 


CAPPARIDACE.4^..        Caper  Family. 

POLANISIA,  Raf.        Polanisia. 

P,  graveoleiis,  Raf.        Heavy-scented  Polanisia. 

Coniiu'^n  through  the  south  lialf  of  tlie  state,  extending  north  at  least  to  Doui 
countv,  Mrn.  Terry;  probably  also  in  the  Rt*d  river  valley,  (Two  varieties  are  C( 
mon  at  Minneapolis,  one  bearing  yellowish,  and  the  other  pinldsh  flowers.  HerricK 

CLE03IE.  L.        Cleome.     Spider  Flower. 

C.  integfrifolia,  Torr.  k  Gray.*        Cleome.     Spider  Flower. 

Mankato.  Uftham,  Leihcrrj.       An  immigrant  from  the  plains  west  of  Minnes 
Southwest. 

VIOLACE.E.        Violet   Family. 

VIOLA,  L.        Violet. 
V.  rotiiiidifolia,  Michx.         Round-leaved  Violet. 

North  of  lake  Superior  (common;,  Rohcrb<;  upper  Mississippi  river,  Garri 
exteuiling  south  to  Minneapolis,  fJriswoUl,  and  Saint  Paul,  Miss  Cathcart. 


♦Clkomk.  L.  Sepals  distinct  or  somewhat  united.  Stamens  6  or  rarely  4.  T 
minute.  Pod  linear  or  oblong,  subsessile  orstipitate.  Annual  herbs,  or  shrubs,' 
dij;itiite  or  simple  leaves  and  racemed  or  solitary  flowers.    licnth.  A  Hooh. 

Ci.EOME  intf.ckifolia,  Torr.  &  Gray.  Annual,  somewhat  glaucous,  2 to 3  feet  li 
widely  brandling  ;  leaves  3-foliolate  ;  leaflets  lanceolate  (the  lowermost  oblong), en 
submucronate  ;  racemes  sometimes  nearly  1  foot  long  ;  flowers  large,  showy,  red 
puri)le,  rarely  white  ;  sepals  united  to  the  middle,  persistent ;  segments  triangu 
acuminate  ;  petals  with  very  short  claws  ;  stamens  equal ;  pods  oblong-linear,  c 
pressed,  much  longer  than  the  stipe.    Porter  and  Coulter's  Flora  of  Colorado. 
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V.  lanceolata,  L.       Lance-leaved  Violet. 
Near  Saint  Paul,  Mrs.  Teri-y.       Rare.       South. 

V.  primulscfolia,  L.        Primrose-leaved  Violet. 

Near  Saint  Paul,  Mrs.  Terry;  Pipestone  county,  Mrs.  Beniutt.       Rare.       South. 

V.  blanda,  Willd.       Sweet  White  Violet. 
Frequent  throughout  the  state. 

V.  renifolia,  Gray.*        Kidney-leaved  Violet. 

Abundant  in  cedar  swamps  and  mossy  woods  from  northern  New  England  through 
Canada  and  Manitoba  to  British  Columbia,  Macoun;  doubtless  in  northern  Minnesota. 

V.  Selkirkii,  Pursh.        Selkirk's  Violet.    Great-spurred  Violet. 
Upper  Mississippi  river.  GarrteoH.       Rare.       North. 

Y.  ciicullata,  Ait.        Common  Blue  Violet. 
Common,  often  abundant,  throughout  the  state. 

V.  cucullata,  Ait.,  var.  palinata,  Gray.        Hand-leaf  Violet. 

Lake  Pepin,  MUs  Manninu  ;  Minneapolis,  Herrick,  OrUtwold;  Worthington  (com- 
mon). FooU. 

V.  cuciillata.  Ait.,  var.  cordata,  Gray. 

Near  Minneapolis,  Mrs.  Terry;  Nicollet  county,  Aiton, 

V.  sa^irittata,  Ait.        Arrow-leaved  Violet. 

Frequent  southeastward  ;  extending  north  to  Minneapolis,  RohcrU,  Marino  Mills, 
Washintfton  county.  Miss  Fkhl,  and  Anoka  county,  Juni;  and  northwest  to  Fergus 
Falls,  Leonard. 

V.  delpliiiiifolia,  Nutt.        Larkspur  Violet. 

Frequent,  often  common,  througli  the  south  half  of  the  state  ;  extending  north  to 
Morrison  county,  Upham,  and  along  the  Red  river  valley. 

Y.  pedata,  L.        Bird-foot  Violet. 

Abundant,  or  common,  through  the  south  half  of  the  state  and  in  the  Red  river 
valley. 

Y.  canina,  L.,  var.  sylvestris,  Regrel.        Doj?  Violet. 

Frequent,  but  not  common,  throughout  most  of  the  state  ;  rare  southward. 

Y.  striata,  Ait.        Pale  Violet. 

Hennepin  county,  JJerrick;  Alexandria,  Mrs.  Terry.       Infrequent. 

V.  Canadensis,  L.        Canada  Violet. 

Frequent  northward,  and  found  more  rarely  throughout  the  south  half  of  the  state; 
extending  south  west  to  Martin  county  (very  scarce),  Cratty,  and  Pipestone  county, 
Mrs.  Bennett.       Flowers  llKht  pink. 

Y.  pubesceus,  Ait.        Downy  Yellow  Violet. 
Common,  or  frequent,  throughout  the  state. 

V.  pubescens,  Ait.,  var.  eriocarpa,  Nutt. 

Frequent  in  the  vicinity  of  Hesper,  iowa,  at  the  southern  boundary  of  Minnesota, 
Adjacent  to  Houston  and  Fillmore  counties,  Mrs,  Carter. 

V,  tricolor,  L.        Pansy.    Heart's  Ease. 
Barely  adventive,  Stearns  county,  Garrison. 


•Viola  bbnifolia,  Gray.  Rootstock  and  flowers  as  in  V.  blanda,  or  somewhat 
Urger ;  leaves  renlform  (when  f  uUy  grown  usually  two  Inches  wide),  on  both  sides,  as 
also  the  petiole,  villous-pubescent ;  scape  pubescent.  Gray  in  Proc.  Am.  Acad,  of  Arts 
and  Sciences,  1870. 


H.  Cauadeuse,  Michx.        Frost-weed. 

Common,  or  frequent,  throughout  the  state,  excepting  near  its  west  side  and  far 
northward  ;  extending  north  to  tlie  upper  Mississippi  river,  UarrUon,  and  Fort  Fran- 
cis, Rainy  river,  Alacoiui. 

HUDSONIA,  L.        HuDSONiA. 

H.  tonientosa,  Natt.        Downy  Hudsonia. 

Fifteen-mile  point.  Rainy  lalte,  and  Hungry  Hall,  entrance  to  the  lake  of  the 
Woods,  Macoun:  Minnesota  point,  near  Duluth,  and  on  sand  dunes  in  Anoka  county, 
Roberts,,  on  sand  hills  in  section  21,  Orrock,  Sherburne  county  (plentiful,  with  short- 
peduncled  flowers  and  narrow  leaves),  Uphani;  near  Rockford,  Wright  county.  Hatch; 
barren  ridges  of  the  St.  Croix,  Parry;  Castle  Rock,  Dakota  county,  Gcycr;  White 
Rock,  Goodhue  county,  Sandbcrg;    lake  Pepin,  Mi^s  Manninn.       Local. 

LECHEA,  L.        PiNWEED. 

li.  niiiior,  Walt.        Small  Pinweed. 

sturgeon  lake  (near  the  intfrnutional  boundary  east  of  Rainy  lake),  Macoun;  up- 
per Mississippi,  Howjhtim;  St.  Croix  river,  Parry;  Steele  county,  Upham. 


DROSERACE.E.        Sundew  Family. 

DROSERA,  L.       Sundew. 

D.  rotutidifolia,  L.        Round-leaved  Sundew. 

Common,  or  frequent,  northward  ;  extending  south  to  Minneapolis,  Roberts. 

1>.  internii^dia,  Drev.  and  Hayne,  var.  Aiiierioaiia,  DC.  ( D.  loDKifolia, 

in  ManuaL)        Long-leaved  Sundew. 

Similar  in  range  with  the  last,  but  less  frequent.  North  shore  of  lake  Superior  at 
Little  Marais,  Juni;  between  the  lake  of  the  Woo<ls  and  Red  river  (common),  Dawson; 
extending  soiiih  to  sections  17  and  ii).  Ham  Lake,  Anoka  county  (with  the  leaves  scat- 
tered along  the  stem  or  caudex),  Roberta. 

D.  linearis,  Goldie.        Slender  Sundew. 

Lake  Superior  to  Roseau  river,  Buracss,  Macoun;  extending  soutli  to  Hennepin 
county  (frequent),  Roberts. 


HYPERK'ACE.*:.        St.  John's-wort  Family. 

HYPEKTCUM,  L.        St.  John's-wort. 

H,  pyramiclatiini,  Ait.        Great  St.  John's- wort. 

Rare  or  local  northward,  but  frequent  southward  ;  extending  north  to  Todd  county, 
Uphani,  the  upper  Mississippi  and  Minnesota  rivers,  Parry,  and  northwest  to  the  plains 
of  the  Saskatchewan,  Bourgcau,  Macoun. 

[H.Kalmianum,  L.,  probably  occurs  on  the  north  shore  of  lake  Superior  in  this 
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H.  prolificuni,  L.        Shrubby  St.  John's- wort. 
Vasa,  Goodhue  county,  ^andberg.       Southeast. 

H.  ellipticiim.  Hook.        St.  John's-wort. 

Lapham.        Upper  Mississippi  river.  Garrison.     [Devil's  lake,  Dakota,  Oeyer.] 
Infrequent.       North. 

[H.  perforatum,  L.,  raay  be  expecteu  as  a  weed  southeastward.] 

H.  corymbosuni,  Muhl.        St.  John's-wort. 

Lapliam.       Lake  Pepin,  Ml88  Manning;  Hesper,  Iowa,  adjacent  to  the  south  line 
of  Houston  and  Fillmore  counties,  Mrs.  Carter.       Rare. 

H.  nuitiluni,  L.        Slender  St.  John's-wort, 

Throughout  the  state  :  common  northward,  less  fiequeut  southward. 

H.  miitiluni,  L..  var.  grynioanthuin,  Gray. 
Minneapolis,  Roberts. 

H.  Canadense,  L.        Canadian  St.  John's-wort. 

St.  Croix  river.  Parry;  Stearns  county,  Camphell;   Sibley  county,  Leonard;  Martin 
county  (rare),  Cratty. 

H.  Canadense,  L.,  var.  major.  Gray. 

Lake  Superior,  Robbing,  and  in  Iowa,  Arthur;  doubtless  also  in  Minnesota. 

EliODES,  Adans.        Marsh  St.  JonN^e-woKT. 

E.  Virfflnica,  Nutt.        Marsh  Sf.  John's-wort. 

Throuj^hout  the  state  ;  common  northward,  frequent  southward. 

CARYOPHYLLACE.E.        Pink  Family. 

SAPONARFA,  L.        Soapwort. 

5.  officinalis^  L.        Common  Soapwort.    Bouncing  Bet. 

Blue  Earth  county,  Leiberg;  Lake  City,  Miss  Manning;  Wabasha,  Gibson. 

5.  Vaccaria,L.{Vaccaria  vulgaris.  Host.)        Cow-Herh. 

Seldom  plentiful,  but  reported  at  many  places  throughout  the  state.  Mr.  Leiberg 
writes  :  "This  is  becoming  a  common  weed  in  the  grain -fields  of  Blue  Earth  county, 
where  the  farmers  call  it  'cockle',  and  complain  very  much  of  it.  It  will  doubtless  be- 
come as  plentiful  as  the  true  cockle  {Lychnis  Gith<igo).  Most  of  the  seeds  are  just 
small  enough  to  pass  through  a  wheat -screen,  and  they  can  thus  be  separated  ;  but, 
as  the  largest  seeds  will  be  left  in  whenever  the  grain  is  cleaned,  the  result  will  be  that 
in  time,  through  this  process  of  selection,  the  seeds  can  no  more  be  cleaned  out  of  the 
wheat  than  true  cockle." 

SIIiEXE,  L.        Catchfly.    Campion. 

S.  stellata,  Ait.        Starry  Campion. 

Common  through  the  south  part  of  the  state  ;  extending  north  at  least  to  Minne- 
apolis, Herrick,  and  Redwood  Falls,  Miss  Butler. 

S.  nivea,  Dr.       Campion. 

Upper  Mississippi  river,  Garrison;  Goodhue  county,  Sandberg;  Hesper,  Iowa,  ad- 
joining Houston  county,  Mrs.  Carter.       Rare.       Southeast . 

S.  Virginica,  L.        Fire  Pink.    Catchfly. 
Nicollet  county,  LeC{>«r(7.       Rare.      Southeast. 


yji 
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LYCHXI-S,  T/xtt:.        Ltchtt:*.     O'.-txle. 

AKKNAKIA.  L.        Sa^d-^ort. 

> or. :..*:•:. 'I.  '  ^./?%/v.        Kir*^. 

A.  Mii'liauxii,  H>/£.      A.  stri-.ia.  M  :hi.;        Str.ct  Saniwm. 

i:^>-.:,^  OQ  'irta.'.^-l  fKk*.  h*-al  .f  l^ite  »:.  CroLt.    Parr^.-  Uke  of  ilie  "Woods, 
3/  ;""  '».        iiir*?. 

A.  lat^Tiflora,  L.        .Sho'»v  Saniwort. 
yr*r';  .*:.M  tr.ro  .i^n  .-.t  tn-^  sta:<=-. 

STKLLAKIA.  L         Luickweed.    -Starwort. 

.S'.   r/»*'/>  i,   .Siiiitij,  Common  Ciiickir^td^ 

Fr«;qu*rnt  throughout  the  «»iate. 

S.  lori^ifolia,  Muhl.        Long-leaved  Stitcbwort. 
(  ouiiuou  throughout  the  slate. 

S.   loii{^i|M*H,  (J  A<\\^,  Lonj/-stalfeed  Stitchworf. 

MirineHpoiiH,  Gri^wAd,  Kcunuht;  Auoka  county  and  Djiuth,  Juni.    [DeriFs  lake, 
J>akotH.  (,(y^r.         North. 

8.  irraHHifolia,  ?^hrh.        .Starwort. 

Cannon  Falls.  r;oodhue  county,  filake,  SandtKrg;  Minneapolis  (pleDtiful  in  ditebet 

In  swanipS/,  lioh'rfs,  ('pham;  and  northward. 

8.   \foritiiUH,  Ijigelow.        Northern  Stitchwort.    Starwort. 

ConirnoTi,  or  frequr-nt,  in  the  north  half  of  the  state.    [Tlie  var.  alpestris,  Gray,  has 
bf;en  found  on  the  north  side  of  lake  Superior,  at  Pie  island,  by  Macoun.] 

<yKKA8TIUM,  L.        Mouse-ear  Chickweed. 

C.  v\HC08utn,  L.  (C.  vulgatuniy  L  ,  in  ManunL)         Mouse-ear  Chickweed^ 

Winona  county,  linlziwjtr  ;  lake  Pepin,  MiM  Manning.  [Lake  Superior,  Whitney,] 
Infrequent. 

C  tulf/atum,  L.  (C.  vlscosum,  L,,  in  Manual,)        Large  Mouse-ear  Chickweed, 
(oininon.  or  frequent,  tliroughout  the  slate,  excepting  perhaps  westward. 

C.   initaiiH,  Kaf.        Nodding  Mouse-ear  Chickweed. 

Frequent,  or  cuninion, throughout  the  state,  excepting  soothwestward. 

C.  obloii^ifoliiini,  Ton*.        Monse-ear  Chickweed. 

Winona  county,  Holzlnger;  Fergus  Falls,  Leonard.       Bare.       Southeast 
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C.  arvense,  L.        Field  Chickweed. 

Frequent,  or  common,  through  the  north  half  of  the  state  and  southwestward  ;  rare 
southeastward. 

SAGINA,  L.        Pkarlwort. 

S.  nodosa,  E.  Meyer.        Pearlwort 

North  shore  of  lake  Superior,  doubtless  in  Minnesota  ;  Isle  Royale,  Whitney;  island 
of  St.  Ignace,  Maconn. 

PARONYCHIE.E.        Whitlow-wort  Family. 

ANYCHIA,  Michx.        Whitlow- woht.    Nailwort. 

A.  dieliotoiiia,  Michx.        Forked  Chickweed.    Whitlow-wort. 
Lapham.       Infrequent. 

FICOIDE.4^].       Ice  Plant  Family. 

MOLIiUGO,  L.        Indian-Ciiickweed. 

M.  verticillata,  L.    Carp 't-weed. 

Common,  or  frequent,  southward.  Exposed  rocks  and  sandy  fields,  St,  Croix  river, 
Parry;  abundant  in  Hennepin  county  on  sandy  river-bauks,  appearing  indigenous, 
RoberU. 

PORTULACACE.E.        Purslane  Family. 

PORTULACA.  Tourr.        Purslane. 

P.  oleracea.  L.         Common  Purslane.     ^^Pusleij/^ 
A  very  common  garden  wee^ . 

P,  retiisa,  Enjfelm.*        Western  Purslane. 

Upper  Minnesota  river.  Parry;  Yellow  Medicine  county,  Upham\  upper  Missis- 
sippi river,  Garrison,  (Surely  indigenous  ;  yet  possibly  to  be  referred  to  the  foregoing 
species.)      West. 

TALIXUM,  Adans.        Taltnum. 

T.  teretifolmin,  Pui-sh.       Talinum. 

Rare,  occurring  only  on  ledges  of  rock  (trap,  syenite,  granite  and  quartzite);  absent 
far  northward.  Taylor's  Falls(of  St.  Croix  river).  Hmighton,  MIhh  Field;  Duluth,  Misi* 
Cathcart'^  Watab,  Benton  county,  and  at  numerous  places  In  Stearns  and  Morrison 
counties,  (Jpham\  upper  Minnesota  river,  Parry-^  Redwood  Falls,  Miss  Butler-  "plen- 
tiful on  most  of  the  ledges  In  Rock  and  Pipestone  counties  (a  handsome  little  plant, 
extremely  easy  of  cultivation),**  Leihvrg. 


•POBTXJLACA  RETU8A.  Eiigelm.  L\ke  P.  olcracea,  L.,  but  greener,  and  the  stem 
more  ascending,  sometimes  covering  a  space  several  feet  In  diameter  ;  leaves  usually 
smaller  than  the  common  species;  sepals  obtuse,  broadly  carinate -winged  ;  petals 
yellow  ;  stigmas  3  or  4  ;  capsule  212  to  3  lines  long,  broader  In  proportion  :  seeds  more 
•trongiy  tuberculate  than  In  P.  ohracea.    Brewer  and  WatsoT^*8  Botany  of   Califfyniia. 
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IXAVTONIA,  T,.        Spring-Beauty. 

1.  Vir*;finica,  L.        Narrow-leaved  Spnng-Beauty. 

Tluou\4liout  the  state,  but  rare  in  most  portions  ;  frequent,  or  coninion,  southeast - 
ward. 

C*.   Caroliiiiaiia.  Miclix.        Wide-leaved  Spring- Beauty. 
L;ike  City.  Mr.i.  Hay.       Soutlieast. 


MALVACE.K.        Mallow  Family. 

MAIi^'A,  L.        Mallow. 

3f.  rofundifolia,  L.         Common  Mallow. 

Common  '.outhward.  and  a^  fur  north  as  Morrison  and  Todd  conntie",  Upham\    but 
not  y«'t  common  westward. 

M.  si/lvestfist  L.         H'iffh  Mallow. 

Fort  I'lancis,  K:iiny  river,  ifnnnni;   Minneapolis,  HerricJ.i   Goodhue  county,  SaiuJ- 
hrinj;  lak»'  Pepin,  .U /".■*  3Ianninu;  Blue  Earth  county,  Lcihtnj. 

M.  crispa,  L.         Curled  Malloir. 

A'lventive.  Lake  City,  Mit»  Maiminii. 

C'ALLIKKHOK,  Nutt.        Callirrhoe. 

i\  triaii^jTiiIata*  Gray.        Callirrhoe. 
Liiffxwi.       South. 

XA1*.KA,  Clayt.        Gladk  Mallow. 

X.  dioica,  L.        Glade  Mallow. 

Ijiphiim.       \'asa,  (ioodhue  county,  Na'«<//»er(/.       Rare.       .Southeast. 

MAI.VASTKUM,  Gray.        False  Mallow. 

M.  <'0<*<*iiieiiiii,  Gray.        Prairie  Mallow. 

Minnesota,  Uriiifn  Maniuil.    West.    Us  eastern  limit  scarcely  reaches  into  tliis  state. 

AHl'TILON,  Tourn.        Indian  Mallow. 

J  .  Aricenntr,  (i;»'rtn.  I'elref-Leaf. 

Anoka,  Her>nei)in,  Itumsey,  Wabasha  and  JUue  Kartli  countle^J.       Infrequent. 

HIBISCrs,  L.        Rose-Mallow. 

H.  iiiilitari!<i,  Cav.        Halberd-leaved  Rose-^Fallow. 

Banks  oi  the  Mississij)i)t  river  between  Saint  Paul  and  Mendota  (abundant).  Mrs. 
leinj.       SoutlL 

//.   IriotiumyX,  Bladder  Ketmia.         Floirer  of  an  Hour. 

Adventive,  Minneapolis,   Ka^xnite,    L'pfKini;  Goodliue  county,  i?fin<!/»<'rg ;  Martin 
<  i»uiily.  ii'ih/- .    iThis  '  has  become  aV»undant  in  many  parts"  of  Nebraska,  Auyhey.] 
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TFLIACE/^].        Linden  Family. 

TILfA,  L.        Linden.    Basswood. 

T.   Americana,  L.       Basswood.    Bass.   Linden.    Lime  Tree.    Whitewood. 

Very  abundant  in  the  BU  Woods,  and  j^enerally  comiuontlirouRbout  the  state  ;  not 
found  near  the  Minnesota  shore  of  lake  Superior,  but  frequent  nortli  of  this  lake,  on 
maple  ridges  400  feet  and  more  above  it,  attaining  a  hight  of  70  feet  and  diameter  of  20 
inches.  Clark  ;  aUo,  not  found  in  Kock  county,  but  very  plentiful  at  Bear  lakes  in  Mur- 
ray county,  Cpham  ;  extending  north  to  Basswood  lake  on  the  international  boundary. 
}Viwh»lL 

,  riie  northern  limit  of  this  species  is  found  just  south  of  Thunder  bay,  from  which 
it  neiirly  follows  tlie  interuHtional  boundary  to  the  lake  of  the  Wood4.  It  extends 
farther  north  in  Manitoba,  nearly  to  hike  Winnipeg,  and  nortliwest  to  Fort  Ellice. 
]>r.  lithrrt  Bell] 

^The  leaves  of  this  and  many  other  species  of  trees,  in  their  first  few  years  of  growth 
from  the  seed,  are  often  remarkably  large.  Tlie  following  measurements  were  made 
in  Todd  county,  September  16th  :  leaf  of  basswood,  blade,  l4Vt  inches  long  and  12  inches 
wide,  borne  on  a  petiole  3  inches  long  ;  of  large-toothed  aspen.bl&de.io  by7>t,and  peti- 
ole. 4  inclies  ;  of  balsam  poplar,  blade.  11  by  7,  and  petiole,  2  inches  :  and  of  elm,  blade, 
u  by  0  inches,  with  petiole  only  a  half  inch  long.) 

"  Basswood  lumber  it  much  used  in  cabinet  work  for  boxes,  shelves,  etc.,  whenever 
a  wood  is  desired  which  is  soft  and  easily  worked,  and,  at.  the  same  time,  tough  and 
not  liable  to  split."  It  decays  more  quickly  than  most  kinds  of  lumber,  when  exposed 
to  the  weather,  unless  it  is  thoroughly  painted  ;  but  issutncientiy  durable,  If  kept  dry. 

LINACIvK.        Flax  Family. 

LIXUM,  L.        Flax. 

L.  perenue,  L  *        Wild  Flax.    Prdirie  Flax. 

At  Pembina,  and  thence  westward,  Chickertnn;    Stearns  county,  Mrt.  BlahdiU. 
West. 

L  .siik-atuiii,  Riddell.        Wild  Flax. 

c  ommon  from  Minneapolis,  Hoherts^  southward,  and  westward  to  the  Red  river 
valley.  Uphnm;  Pipestone  quarry,  Mrn.  lUnnett. 

L.  ri^idum,  Purshf        Wild  Flax. 

From  Winona  county.  Wlnchell,  Minneapolis,  Twiiiimj,  and  Aooka  county,  Jttnf, 
westward  to  IMpestone  county.  Leiherg,  and  the  Bed  river  valley  (common  in  Clay 
county).  Uphnm.       South  and  west. 


*LiNUM  I'KBENNR,  L.  Perennial,  glabrous;  leaves  scattered,  linear,  acute;  flowers 
nearly  opposite  the  leaves  and  terminal ;  peduncles  becoming  elongated  and  nodding 
in  fruit ;  sepals  ova!  with  membranous  margins,  shorter  than  the  globose  capsule  ; 
petals  tree.  blue,  retuse,  3  to  4  times  exceeding  the  calyx  :  styles  5;  capsule  5-celied, 
with  bearded  dissepiments.  Stems  >  <  to 3  feet  high  ;  tlowers  large.  May  to  September. 
Wiitson'if  Rep.  in  Kinu'>*  Expl.  of  the  Fortkth  Parallel. 

♦LiNUM  RioiDtJM,  Pursh.  Dwarf;  glaucous;  styles  united  almost  to  the  top. 
Gray'i*  ifanua/.— Stems  5  to  15  inches  high,  angled,  much  branched  ;  branches  strict, 
a.-«oending ;  leaves  alternate,  linear,  pungently  acute,  rigid,  with  scabrous  margins ; 
flowers  panicled  or  corymbose  ;  pedicels  thickened  at  the  end,  and  forming  an  exterior 
cup-shaped  calyculus  ;  sepals  ovate-lanceolate, cuspidate,  strongly  3-nerved.  glandular 
spinulose-scabrous  on  the  margins,  longer  than  the  globose  capmle  ;  petals  sulphur- 
yellow.     Porter  and  Coulter's  Florn  nf  Colorado, 


Sometimes  adventive  in  fields  :  Minneapolis  :  Blue  Earth  county  ;  Redwood  Fal 
Luveine. 

GEKAXIACE.K.        (ieranium  Family. 

GKKANIU31,  L.        Ckanesbill. 

G.  inaciilatiiin.  L.        Wild  Cranesbiil. 

Common,  ofl**n  abundant,  through  the  south  half  of  the  state  ;  extending  norihw 
to  Clav  county,  G''/{/e,  ilie  upper  MissUsippi  river,  (iatris^jn,  and  the  mouth  of  Ka 
river,  yfacoun, 

G.  Caroliniatiuin,  L.        Carolina  Cranesbiil. 

Common,  or  frequent,  throughout  the  state;  most  plentiful  northward. 

G.  Kobertiaiiuni.  L.        Ht^rb  Robert. 

Falls  of  tlie  St.  c.'^oix,  Pan  y;  Fergus  Falls,  L€onird\  extending  west  to  the  lak< 
the  Woods,  Macouji.       North. 

KR0D1U3I,  L'Her.        Stohksbill.     Heron 's-bill. 

E.  ciciifarinm^   L'ller.        StorksbUL         Iferon's-bill. 

Minneapolis.  Juni,  KnsHuh*:,  It^tfKvt-'*.  Rare.  An  abundant  weed  in  the  Pac 
states  and  in  some  districts  eastward. 

IMPATIKXS,  L.        Balsam.    Jewel-weed.    Touch-me-not. 

I.  pallida,  Nutt.        Pale  Touch-me-not. 

Throughout  the  state  ;  in  manv  portions  Infreqientor  rare  ;  common  at  New  C 
Juni,  and  in  Blue  Karth  county,  Lcibny,  abundant  in  Martin  county,  Cratty,  and 
the  south  shore  of  Ked  ialce,  ^fv<.^  BahhUt. 

1.  fulva,  Nutt.        Spotted  Touch-me-not. 

Common  througliout  the  state.     C'At  Deaver  FJiy  a  spotless  variety,  with  less 
fleet  (Ml  spur,  \v;us  common  and  grew  intermingled  with  the  ordinary  form,  without  sh' 
lug  any  signs  of  intergradation."  UoUirh.) 

OX  ALLS,  L.  Vr«»OD-SORREL.      0XALI8. 

O.  Aeetosella,  L.        Co:imion  Wood-Sorrel. 

Comnjon  north  of  lake  Superior,  Robert."-^  lake  of  the  Woods,  Afarou«;  extenc 
northwest  to  tlie  Saskatchewan,  liicimrdnnn.        North. 

O.  violacea,  L.        Violet  Wood- Sorrel. 

Common  through  the  south  half  of  the  state  to  Pipestone  county,  Mn,  Bent 
extending  north  to  the  ui)ppr  Missislppi  river,  Oarrison^  and  in  the  Red  river  valle: 
I  east  to  Clay  county,  (ialgc.  (Hrrrirl.  reports,  besides  the  type,  a  variety  that  b( 
wljlte  flowers,  occurring  quite  frequently  in  the  vicinity  of  Castle  Rock,  Dakota  coui 
and  Mian  Bahhitt  (Inds  the  same  at  Little  Falls.  Succulent  flower-bearing  scapes, 
accompanied  by  leaves,  are  occasionally  seen  in  September  (t/p/wm].  "Then 
occurrence  of  a  while,  carrot-shaped  root  beneath  the  ordinary  scaly  bulb"  of 
species  is  noticed  by  Rohcrtx,  in  the  Aintrkan  yatnralisl  for  August,  1819.  See 
Am.  yat.,  vol.  xvi,  pp.  13-10.) 

O.  corniculata,  L.,  var.  stricta,  Sav.  (0.  stiicta,  L  )        YtUow  Wood-S 

_,.!  T    .   1.    .'   t:? ) 
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RUTACE.E.        Rue  Family. 

XANTHOXYLUM,  Cjlden.       Piuckly  Ash. 

X.  Anierieaniiin,  Mill.        Northern  Prickly  Aeh.    Toothache- tree. 

Very  abundant  southward;  extending  north  to  rine.Altkin.  Cass  and  Polk  counties. 

PTELEA,  L.        Shrubby  Trefoil.    Hop-tree. 

P.  trifoliata,  L.        Shrubby  Trefoil.     Hop-tree.    Wafer  Ash. 
Lnpham.       Southeast. 

ANACARDIACE.*].        Cashew  Family. 

RHUS.  L.        Sumach. 

R.  typhina,  L.        Staghorn  Sumach. 

Limited  to  the  east  side  of  the  state  and  the  region  from  the  upper  Mississippi  river 
northeastward,  as  follows  :  In  Houston  and  Fillmore  counties,  rare  ;  in  Winona  county 
the  most  frequent  species  on  the  blufFs  of  the  Mississippi  ("at  Winona  samples  were 
seen  eight  inches  In  diameter",  Wiiuhcll),  but  rare  farther  west :  common  in  Kamsey 
and  Hennepin  counties,  extending  west  into  the  Big  Woods,  and  to  Martin  county. 
Cratty;  rare  in  Benton  county  ;  common  in  Pine  county  and  westward  to  Mllle  Lacs, 
Little  Kails  and  lake  Al<}>:  iiider,  Morrison  county  ;  at  Fish-hook  lake  in  southwestern 
Cass  couuty.  GanUton;  and  occasional  n  ^rtheastward,  being  reported  by  Clnrk  ai  Sandy 
lake,  Fonddu  Lac,  Grand  Portage  and  Pigeon  river. 

R.  glabra.  L.      Smooth  Sumach. 

Common  throu;;hout  the  state,  exoeptln^  north  of  1  ike  S.ipjrlor,  where  it  is  rare. 

R.  copaUina,  L.        Dwarf  Sumach. 

Hou'tton  counts,  near  La  Crescent,  ai^o  in  Winona  county,  WiiK-hcll :  lake  Pepin, 
Misfi  Mitnuinif-^  Goodhue  county,  Sandhrrg-^  Saint  Paul,  MUs  Cathcari\  Blue  Earth 
county,  Z/ei/>gri/;  Woriliington,  Foo/e;  Pli>estone  county,  3frj<.  B^nneff.    Hare.    South. 

R.  venenata,  DC*      Poison  Sumach.    Poison  Dj<2rwood. 

Observed,  like  tlie  preceding,  in  H  »ustoa  county,  near  I. a  Crescent,  and  in  Winona 
county,  by  Prof.  WiwU^M\  Henaepin  county,  Simmomx  Anoka  couuty,  Junl\  upper 
Mississippi  ri?er,  OanUion.       Hare. 

R.  Toxicodendron,  L.        Poison  Ivy.    Poison  Oak. 

Common,  often  abundant,  thi'oa.4lioat  the  state,  (l^rect  or  decumbent,  1  to  3  feet 
high  ;  not  climbing,] 

R.  Toxicodendron,  L.,  var.    radicans,  Torr.*        Chmbinjf  Poison  Ivy. 

This  variety  (or  species)  occurs  sparingly  in  the  southeast  part  of  the  state. 
3irtt.  Carter,, Mils  Manufnu- 

R.  aroma tica,  Ait.        Fragrant  Sumach. 

Maligne  river(near  tiie  international  boundary  east  of  Rainy  lake).  Macoun.    Rare. 


•Rhus  ToxicoDKNDKoN.  L..  var.  uaihcaxs.  Torr.  (R.  radieans.  L.)  Stems  climb- 
log  by  means  of  InnuineraiMc  radicating  tendrii<) ,  leaflets  3,  ovate,  dark  green,  smooth 
and  shining,  entire,  tlie  lowest  rarely  angular;  flowers  zreenisii,  racemed  in  axillary 
panicles;  berries  dull  white.  A  vigorous  woody  climber,  a*tcending  trees  and  other 
objects  10  to  40  or  5u  feel.  The  stem  becomes  1  to  2  inches  [or  more]  in  thickness, 
covered  with  a  greenish,  scaly  bark,  and  throws  out  all  along  its  length  myriads  of 
turead-llke  rootlets,  winch  bind  It  firmly  to  its  support.    Wood's  Clnss-Bofjk. 


•JO 


TWELFTH    ANNUAL   REI-jKT. 


VITACE.4-].         ViNK  Family. 

^  ITIS,  Toum.        Grapl. 

^'.  LabriiS4-a.  L.        Northern  Fox-Giai»e. 

Occurs  frequently,  accordinji  to  Clark,  in  the  o^-il  j»;ir:  of  iht*  state,  a*  far  north- 
ward as  southern  Tine  county,  nod  rar^My  on  the  St.  Lo.iis  river  :  lake  P**pii  .  Mvs 
Manninfj. 

V.  it'.Htivalis.  Michx.        Summer 'irap^. 

Lat>Uam  M.  Troix  Falls.  Mi""  Fi<l<l\  Anoka  county. ./"/«/;  I'.ig Stone  lake,  H'i'»/^-r;/; 
Ferj^us  Fall"*.  i>"/ui;'/.       Infrequent         *iout!i. 

V.  iroiMlil'olJa.  Miclix.*        Winter  or  Yxo^*  <Trape. 

Fr«'quent  in  the  souDj  half  of  the  st.iit'  :  aNo  in  the  Ked  river  valley,  n'-ar  Kmerson, 
Manitoba,  Daui'm. 

V.  riparia.  Micl  x.t  'V.  coniitolia.  Michx.,  var.  riparia.  'Jr.)y  )         Winterer 
P>ost  Grap+\ 
Coiiiuion  ihrouj^hout  llie  state,  e\<'eptiu^  north  of  lake  Sui»erior. 


AMPKLOPSIS,  Michx 


VlRGINI.\N    CKEfcPEIl. 


A.  qiiiii<|iiefo1ia,  Michx.         Vir<:inian  Creeiv-r.     Five-leaf  Ivy.     Aniericui 

Ivy.     "Woodbine.' 

Common  throui^h  tin*  south  lialf  of  the  state  and  in  the  Ited  river  valley  ;  probably 
less  frequent  northeast wanl.    "A  very  de^jirable  climber,  often  cultivated 


liHAMXACE/K.         Bickthokn  Family. 

ltHA31NUS,   Tourn.        Bucktiiohx. 

K.  alnifolia.  LHer.        Alder-leaved  Huckthorn. 

St.  Croix  river.  /Vi/»j/;  Minneapolis,    H'huh*U,  A''m.<m/»€:  beach  of  lake  Superior, 
Jnni:  Jake  of  the  Woods.  Dawson,    Kare  southward  ;  common  far  northward. 


Viris  <  oRiMKoi.iA.  Michx.  Tall  (or  more  rarely  low >,  climbing  hi^li,  trunks  not 
rarely  •;  to 'J  inches  in  diameter;  leaves  middle-sized  or  small  (2'i  to  3  or  4  inches  in 
dlameterj.  heart-shaped,  mostly  entire  or  very  slightly  tri-lobed  on  the  edges,  with 
broad,  shallow  teeth,  usually  smooth  and  shlnlne;,  more  on  the  upper  than  on  the  lower 
side,  the  young  ones  sometimes,  and  very  rarely  the  old  ones,  with  shoit  hair  on  the 
ribs  below  :  berries  vmalK  in  lar^^e,  mostly  loose  bunches,  black,  without  a  bloom, 
maturing:;  late  in  the  fall,  usually  only  with  a  single  short  and  thick  seed,  marked  by  a 

l>romiuent  raphe. This  grows  more  especially  in  fertile  soil,  and  is  common  in  river 

and  creek  bottoms.   KinjeAmnnn,  in  Sirtli  An.  /^p.,  Inn'cts  of  Misi*onri-^  also  in  BulUtin 
of  (In  Tf/rrcy  ItotnnU:(tl  t'luh. 

'\'ITI8  Rii'AKiA.  Mich\.  .Mostly  a  smaller  plant  than  the  last,  but  with  larger  (3  to 
r>  inches  in  diameter)  and  more  or  less  inclsely  .Mobed,  j;labrous,  shining  (or  rarely 
when  young,  slightly  halryj  leavers,  the  lobes  long  and  pointed,  the  teeth  also  more 
pointed  than  in  V.  cordifolla :  berries  usually  larger  than  in  the  last,  mostly  with  a 
bloom,  in  smaller  and  often  more  compact  bunches,  commonly  1-to  2-seeded  ;  seeds 

with  a  less  prominent  raphe. This  species  prefers  thickets  or  rocky  soil  on  riyer- 

banks  ;  the  northern  form  has  fewer  and  larjjer  berries  in  a  bunch,  and  Is  easily  distio- 
gulshed  from  V.  cordifolla.    The  fruit  ripens  earlier  than  the  former  and  is  pleasanter. 

V.ttiitlinti iin    \f\   1  imirrs  lit    \ffi     :in«1  \u    Ittill     Titrr    f'/ 
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CEANOTHUS,  L.        New  Jersey  Tea.    RED-nocr. 

C.  Amerieauiis,  L.        New  Jersey  Tea.    Red- root. 

Common  throughout  the  state,  excepting  far  northward  ;  especially  abuudant  on 
sandy  tracts  in  tlie  region  of  the  upper  Mississippi  river.  Though  only  a  small  sltnib, 
one  %p  three  feet  high,  its  root  is  a  mass  of  gnarled  wood,  sometimes  six  or  eight  inches 
In  diameter,  **a  troublesome  obstacle  in  first  breaking  tlie  soil." 

C.  ovatus,  Desf.  (C.  ovalis,  Bigelow.)        Red-root. 

Sandy  ridges  of  the  St.  Croix,  "seeming  to  take  the  place  of  the  preceding  species 
and  an  indication  of  a  more  barren  soli,"  Parry^  Xew  \J\i\\,Jtini.    ;  Kaministi<iula  river 
(very  abundant),  Macoun.\       Local. 


CELASTRACE.4^].        Staff-tree  Family. 

CKLAST     .>  Staff-tree.    Shruhby  BiTTEu-swEEr. 

C.  scaiideiis,  L.        Clirabinfi:  Bitter-sweet.    AVax-work. 

Common  through  the  south  lialf  of  the  state,  extending  north  to  the  sources  of  the 
Mississippi,  and  to  Polk  county  ;  less  frequent  north  to  Emerson.  Manitoba,  iSvott. 

EUOXYMU8,  Tourn.        Spindle-tree. 

E.  atropiirpiireiLo,  Jacq.        Buming-Bush.    Waahoo. 

Frequent  southward  :   extending  north  to  Anoka  county,  Jani,  Lake  Elizabeth, 
Kandiyohi  county,  Mrs.  Terry,  and  Clay  county  in  the  Red  river  valley,  (hiUji . 

E.  Americauiis,  L  ,  var.   obovatiis,    Torr.  &  Gray.        Trailing  ^t.-aw- 
berry  Bush. 
Minneapolis,  Winchell;  lake  Pepin,  Miss  Maatiinij.       Itare. 


SAPINDACE.*:.        Soapberry  Family. 

STAPHYLEA,  L.        Bl.\dder-Nut. 

S.  trifolia,  L.       American  Bladder-Nut. 

Frequent  southward  ;  extending  north  to  Minnehaha  falN,  linhrrti*,  and  New  IJlm, 
Juni. 

ACEK,    Tourn.        Maple. 

A.  Penu.sylvaniciiin,  L.        Striped  Maple.    Mo:)8e-wood. 

Common  northeastward,  extending  south  to  the  upper  Mississippi  river  and  to 
southeastern  Pine  county  ;  rare  and  local  farther  south  to  lake  Pepin,  MtJis  Manninif. 

A.  spicatiiiii.  Lam.        Mountain  Maple. 

Abundant  north  of  lake  Superior  and  along  the  international  boundary :  extending 
south  to  Mille  Lacs,  Upham;  rare  and  local  farther  southward  on  the  Mississippi  bluffs 
at  lake  Pepin,  3f»8«  Afromuig,  and  in  section  22,  Richmond,  Winona  county.  Wimhdl, 

A.  saceliariuumf  Wang.        Sugar  Maple.    Rock  Maple.    Hard  Maple. 

Common,  often  abundant,  throughout  the  state,  excepting  near  its  west  side.  Not 
found  close  to  the  shore  of  lake  Superior,  but  common  two  or  three  miles  from  it,  400 
feet  or  more  above  the  lake,  attaining  a  hight  of  75  feet,  Cktrk.  The  northern  limit  of 
this  tree,  according  to  Bdl,  extends  from  the  lower  pari  of  the  valley  of  the  Kaminis- 
tlqala  river  westward,  a  little  to  the  north  of  the  boundary  line,  to  the  lake  of  the 
Woods,  where  it  turns  south.    The  Chippewa  Indians,  who  are  yet  the  principal  inhab- 
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itants  of  the  woc>de<l  region  north  of  the  Northero  Pacific  railroad,  make  considerable 
maple  sugar,  ilieir  ordinary  product  in  the  region  of  lake  Superior,  according  to  Clarh, 
being  from  100  to  too  pounds  for  each  lodge. 

A.  saccliariuiiiii,  Wang.,  var.  uigrriiin,  Torr.  <i:  Gny.         Black  Sagar 
M.iple.  *  , 

Houston  county,  Winthrll:  upper  Mississippi  river,  Gdrruom.  Mr.J.C.  Arthur 
ret>orts  this  variety  common  at  Waterrille,  I^  Saeur  county,  and  believes  it  to  be  the 
prevailing  form  of  the  species  at  least  through  the  south  part  of  th<^  state. 

A.  dasycarpuiii,  Ehrh.      White  or  Silver  Maple.    River  Maple.    SoftMaple. 
('amnion  southward,  extending  north  to  the  upper  Mbsissippi  and  the  White  Earth 
reservation,  (imris'ni.    More  fre'iucntiy  cultivated  for  shade  than  the  next,  each  of 
these  .sf>ecies  being  often  called  soft  maple. 

A.  rubruiii.  L.        Red  Maple.     Swamp  Maple.    S:)ft  Maple. 

r'otnmon  through  the  east  part  of  the  state  ;  extendim?  west  to  Mud  Portage  on  the 
Dawson  route  (north  of  lake  Superior.'.  Maroun,  the  White  Karlh  reservation.  (iarrUati^ 
and  Redwood  Falls.  Pemhi  rtou:  abundant  In  Winona  county,  Winchtll.  This  and  the 
two  precedmg  species,  especially  the  sugar  maple,  are  valuable  lor  furniture  and  cabi- 
net work,  and  are  fine  shade  and  ornamental  trees,  for  which  purpose  they  are  exlen- 
s.ive'y  raised  from  the  seed  or  transplanted  from  the  woods. 

Xt]GUNI>0,  Manch.        Ash-leaved  Maple.    Box-Elder. 

X.  aoeroidos,  Mrrnch.        Box-Elder. 

Coinm  )n  through  the  south  half  of  the  state,  extending  thus  north  to  Kanabec, 
Millo  Lacs  and  Wadena  counties  ;  less  frequent  farther  north  to  the  St.  Louis  river  near 
Fond  du  Luc,  Winch' II,  Kamlnisli<iula  river,  Maroun,  and  the  upper  Mississippi  river, 
(itnrl<i>i<\  also  abu  id  iiit  throughout  the  R^»d  river  valley  and  northwestward,  reaching 
east  to  the  lake  of  the  Woods.  Dausnn.  'Destined  to  be  the  shade  tree  of  all  the  prairie 
cilieft*  of  MrtPitoba  iSlnroun).  Along  the  Minnesota  river,  it  sometimes  exceeds  three 
feet  in  diameter  i  WinchtU).    Sugar  and  syrup  are  made  from  it  at  Big  Stone  lake. 


1'0I.Y(;ALACE.1:.        Milkwort  Family. 

POLVfiALA,  Tourn.        Milkwoht.     Polyoala. 

I*.  saii<^uiiiea,  L.        Purple  Milkwort. 

l-retjuent,  orconimon,  southward  :  extending  north  to  the  upper  Mississippi  river, 

iinri  ixon^iiWiX  I'olk  county,  Vpham. 

V.  miciiita,  L.         Milkwort. 

Margins  of  swampy  lake".  St  Croix  river,  Purry  ;  Minneapolis  (frequent),  Robert*  ; 
Stearns  county.  Mm.  JilniiJtll . 

P.  vertieillata,  L.        Milkwort. 

Frequent,  or  common,  in  the  south  and  west  portions  of  the  state  ;  extending  north 
to  Mlnnejipolis,  i>inimonf<.  New  I'lm,  Ji/;ij.  and  the  Ited  river  valley,  Upham. 

1*.  Seno}4:a,  L.        St-ncca  Snakeroot. 

('ommon,  or  frequent,  througliout  the  state.  Several  tons  of  this  medlclDal  root  are 
(lug  an<l  sold  yearly  by  the  Chippewa  Indians  in  the  region  of  Mille  Lacs,  Ibe  Crow 
Wing  river  atid  the  White  KHitli  reservation,  the  price  which  they  receive  for  it,  whea 
dried,  being  from  :i5  to  ^0  cents  per  pound. 

I*,  poly^aina,  Walt.        Pink  Poly^ala. 

Sandy  soil,  St.  Croix  river.  Parry ;  lake  Pepin. Ifiys  Manning  ;  SalntCloud,  Oarrlaon  ; 
Anoka  county  and  Brainerd,  Uitham  ;  lake  of  the  Woods,  Daw$on, 
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P.  paiicifolia,  Willd.        Frinj^ed  Polysrala. 

Furibault,  Kice  county,  Miss  Beaw.  [Kamlnistiqula  river,  north  of  lake  Superior, 
Macoun.]       Rare. 

LEliUMINOS.E.        Pulse  Family. 

I.rPINUS,  Toum.       Lupine. 

Li.  perennis,  L.        Wild  Lupine.    Perennial  Lupine. 

Common  on  light,  sandy  land  from  lake  Pepin  to  the  sources  of  the  Mississippi  riv- 
er ;  also.  Fergus  Falls,  Leonard.    Rarely  found  with  white  flowers. 

TRIFOLIUM:,  L.        Cioveh. 

T.  arvense,  L.        Rabbii-foof  or  Stone  Clover. 
Saint  Cloud,  Stearns  county,  C«imj>/H'?r       Rare. 

T.  pratensey  L.        Bed  Clover. 

Frequently  adventive  throughout  the  state. 

T.  repens,  L.        White  Clover.    Shamrock. 

Occurring  like  the  last,  already  very  abundant  in  many  districts  ;  also  quite  cer- 
tainly indigenous  through  the  north  half  of  the  slate,  Clarh,  Upham. 

T.  hyhridum,  L.*        AUike  Clover. 

Adventive,  but  scarcely  established,  Saint  Cloud  (sandy  soil,  on  the  grounds  of  the 
Normal  School;,  Campbell.       Rare. 

T.  procumbens,  h.         Yellow  Clover.    Low  Hop- Clover. 

Stearns  county  (both  the  type  and  the  var.  minus,  Koch),  Campbdl:  Saint  Paul, 
Minneapolis  and  lake  Minnetonka  (sj)arlngly  adventive),  Roberts;  lake  Pepin,  Mish 
ManniTHf.       Rare. 

MELILOTUS,    Tourn.  Melilot.      Sweet   Clover.      FI.\rt's 

Clover. 

M.  officinalis,  Willd.         Yellow  Mtlilot. 

Goodhue  county,  Sa/»d/>rrcr.-  Minneapolis  (frequent),  7?o7>erf«i;  Stearns  county,  Gar- 
rison; Blue  Earth  county,  Lef/»erj/.       South. 

M.  alboj  Lam.         White  Melilot. 

Throughout  the  south  half  of  the  state.       More  frequent  than  the  preceding. 

MEDICAGO,  L.        Medick. 

M.  sntiva,  L.         Lurerne.     Alfalfa. 

Escaped  from  cultivation.  Blue  Earth  county,  Lribcrg;  Minneapolis,  W'inchell. 


*Trifoliumhubridnm,  L.  Almost  glabrous;  leaflets  obovate  or  oblong  ;  stipules 
oblong,  lips  triangular ;  heads  axillary,  peduncled,  globose;  pedicels  elongate,  at 
length  reflexed  ;  flowers  [whitish,  rose-iintedj  drooping  ;  calyx  tube  canipannlate, 
gibbous  ;  teeth  subulate,  nearly  equal,  unaltered  in  fruit.  Hoi>ker*8  Studcnta'  Flora  of 
the  British  IsUmdit.    (See  Botanical  dazrtte,  vol.  vii,  pp.  121  and  135.) 


HOSACKIA,  Douj^l.        Hosackia. 

H.  Piirsliiiiiia,  Benth.*        Hosackia. 

(Jravelly  shore  of  Swan  lake,  section  7.  Underwood.  Redwood  county  (leaves  ab'iul 
;  i  iucli  lon^,  very  sliort-petloled,  of  three  oblong  acute  leaflets,  the  latera]  ones  oblique 
in  their  lower  half),  Upham.       Southwest. 

PSOKALEA,  L.        Psorat.ea. 

P.  teniiirtora,  Pursh.  (P.  Horibumla,  Nutt.)        Psoralea. 
Cottonwood  county,  Holzinger.       Southwest 

P.  arjfopli.vHa,  Pursh.        Silvery- leaved  Pr^oralea. 

Abundant  in  all  the  prahie  portion  of  the  state:  extending  northeast  to  ihe  t/ppcr 
Mississippi  river,  Garri'^on,    (See  note  in  AnuricmL  yatunilist,  vol.  xvii,  p.  414. . 

P.  esculeiita,  I'lu-sh.        Dakota  Turnij).      I*omme  blanche.      F'omme  de 
Prairie.     Pom  me  de  Terre. 

ronimon  southwestward  ;  extending;  east  to  the  rising  ground  east  of  Ked  river 
prairie,  Dawxtm,  the  Uoseau  river,  Scott,  Morrison  county,  Upham,  Minneapolis  (rare, 
found  close  east  of  lake  Calhoun),  firi^wold^  Roltcrtji,  and  lllue  Earth  county,  Ltihcrg. 
'"  Poinmc  tie  l*rairic  of  the  French  voyageurs;  TipKimihoi  the  Sioux  Indians.  It  oc- 
curs over  a  wide  rani;e  of  country  between  the  Mississippi  and  the  Kocky  Mountains, 
and  IS  a  characteristic  plant  of  the  Coteau  des  Prairies.  The  root,  frequently  attaining 
the  size  of  a  hen's  egg.  is  of  a  regular,  cylindric,  ovoid  shape,  consisting  of  a  thick, 
leatliery  envelope,  easily  sepai'atin>;  when  fresh  from  its  smooth  internal  part.  The 
latter  is  of  a  friable  texture,  except  towards  the  axis,  where  some  ligneous  fibres  are  in- 
termixed. When  dry,  it  ac<iuires  a  sweetish  taste,  and  is  easily  pulverized,  afTordiog  a 
light,  starchy  flour,  suitable  for  all  the  uses  of  the  ordinary  article.  When  growing  its 
a.*<pect  \s  that  of  a  Lupine.    It  selects  a  dry,  gravelly,  but  not  barren  soil."  Parry. 

The  Dakota  (Sioux)  name  of  the  river  in  western  .Minnesota,  well  known  as  the 
Ponime  de  Terre,  refers  to  this  plant.    Kiggs'  Dah'^ta  Dictionary,  p.  171. 

DALE  A,  L.         1>ALKA. 

1>.  aloperiiroidos,  Willd.        I>alea. 

Spirit  lake,  Iowa,  tnijcr;  and  doubtless  in  the  adjoiniujj  portions  of  Ifliuuesota. 
Southwest. 

PETALOSTEMON,  Michx.        Praikie  Cloveh. 

P.   violaceus,   Michx.        Purple  Prairie  Clover. 

Abundant  in  all  the  prairie  pjrtion  of  the  state  ;  extending  northeast  to  the  upper 
Mississippi  river,  Hoinjhtnu. 


*  HosA*  kia,  Dougl.  Calyx-teeth  nearly  e«iual.  Petals  free  from  the  stamens, 
nearly  e<iual;  standard  often  remote  from  the  rest,  ovate  or  roundish;  keel  curved, 
obtuse  or  somewhat  acutely  beaked.  Stamens  diadelphous;  anthers  uniform. 
Pod  linear,  compressed  or  nearly  terete,  sessile,  several-seeded,  with  partitions  be- 
tween the  seeds.  Herbaceous  or  rarely  woody,  with  pinnate  2-  to  mauy-foliolate  leaves; 
stipules  mostly  minute  and  gland-like;  flowers  in  axillary  sessile  or  pedunculate  um- 
bels, yellow,  often  becoming  brownish. 

Hosackia  Plbsiii  ana,  Benth.  Annual,  usually  a  foot  hi^h  or  more,  and  more  or 
less  silky- villous  :  leaflets  1  to  5.  ovate  to  narrowly  lanceolate,  2  to  9  lines  long  :  stipules 
gland-like  ;  flowers  small,  yellow,  on  peduncles  exceeding  the  leaves,  bracteate  with  a 
single  leaflet;  calyx-teeth  linear,  much  exceeding  the  tube,  about  equalling  tlie  corol- 
la; pod  linear,  straight,  smooth,  an  Inch  long,  5-  to  T-seeded.      Watifon  in    Botany  of 
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P.  candidiis,  Michx.        White  Prairie  Clover. 

Abundant,  witb  same  range  as  the  last ;  excepting  that  It  is  less  common  in  the 
north  part  of  the  Red  river  valley,  Upham. 

P.  villosus,  Nutt.        Silky  Prairie  Clover. 

Common  on  sandy  land,  from  lake  Pepin,  MissManninvt  Goodhue  county,  Samlherij, 
and  the  barrens  of  the  bt.  Croix  river,  i'arry,  to  Minneapolis,  Lac  qui  Parle,  ami  Polk 
county,  Upham. 

AMORPHA,  L.        False  Indigo. 

A.  friitioosa,  L.        False  Indip^o.    "  River  Locuat." 

Common  through  the  south  half  of  the  state,  in  the  Red  river  valley,  L'p/mm,  and 
to  the  upper  Mississippi  river,  (Janiifnn 

A.  eanesceiis,  Nutt.        Lead- 1  ant.    '*  Shoe-stnnprs." 

Abundant,  with  the  same  range  as  the  last.  The  common  name  alludes  to  its  long 
tough  roots,  which  are  troublesome  in  plowing. 

A.  iiiicrophyUa,  Pursh.*  (A.  nana,  Nutt.)        Dwarf  False  Indigo. 

Common  from  the  Blue  Earth  river.  Parry,  and  Chippewa.  Swift  and  Grant  counties, 
/?o?wrN,  south  westward  ;  also  common,  or  frequent,  throughout  the  Red  river  valley, 
Upham, 

ROBINIA,    L.  IX>CUST-TREE. 

R.  Pseudacacia,  L.        Common  Locust-tree,    False  Acacia. 
Adventive,  Minneapolis.  Winchrll. 

TEPHROSIA,  Pers.        Hoary  Pea. 

T.  Virgriuiana,  Pere.        Goat's  Rue.    Cdigxit 

Laphiim.  Hart,  Winona  county,  Winchdf;  at  head  of  lake  Pepin,  Smuiltcry, 
Washington  county,  Jnnl.       South . 

ASTRAGALUS,  L.        Milk-Vetch. 

A.  earyocarpus,  Ker.       Ground  Plum. 

Common,  often  abundant  in  all  the  prairie  portion  of  the  state  ;  extending  nortli- 
east  to  the  upper  Mississippi  river,  (Jarrlnon,  "  When  tbe  pods,  which  are  nearly  solid, 
have  reached  the  size  of  hazel-nuts,  vhey  prove  a  valuable  addition  to  the  list  of  early 
vegetables.  Cooked  like  green  peas,  they  make  a  pleasing  dish,  intermediate  in  taste 
and  flavor  between  early  peas  and  asparagus."    Arthur, 

A.  PlatteiisiSy  Nutt.,  var.  TeiMicsseeiisis,  Gray.        Ground  Plum. 
Cirant  county,  RohirtM,-  Fergus  Falls,  Lronanl.       Southwest. 

A.  OauadeiisiSy  L.        Milk- Vetch. 

Common,  or  frequent,  throughout  the  state ;  abundant  In  the  Red  river  valley, 
Upham. 

*Amorfha  microphylla,  Pursh.  Nearly  smooth,  dwarf ;  leaves  with  very  sliort 
petioles,  obtuse  at  both  ends  ;  spikes  short,  solitary  ;  calyx  nearly  naked,  pedicellate, 

teethall  very  acuminate  ;  legumes  1 -seeded From  l  to  2  feet  high  ;  flowers 

parple  and  fragrant.  A  very  elegant  little  shrub.  Pursh'x  Fl.  -4.mfr.,  quoted  by -ir- 
thur  iContrlinttfons  to  tli^  Fh>ra  of  Iowa,  No.  V.),  who  adds  :  "  This  compact  little  shrub 
is  abundant  on  the  dry  prairies  of  northwestern  Iowa.  It  flowers  in  May,  and  not  in 
July  and  August  as  stated  by  Pursh.  The  leaflets  are  oblong,  conspicuously  punctate, 
and  in  10— 20  pairs/' 


A.  liyiM^^lottis,  L.T        Milk-Vetch. 

PlHlns  near  Pembina,  Iknnj^'u,  Chick' rinj,  Harard.    Kel  river  prairie.   Da\c>uni. 
West. 

A.  gracilis,  Niitt.t        Milk-Vetch. 

Minnesota.  Wntion.        Southwest. 

A.C'ooperi,  Gray.        Cooper's  Milk- Ve'ch. 

Ui>,>er  Mississipji  river.  (i<irri^oii;  l;ike  l*t»pin,  J/iV*  ildnninfj.       Rare. 

A.  rt<*xiiosus,  L)oiJ2i.§        Milk-Vetch. 

H^'il  river  prairie,  D'nujln",  Matmiu,  DaiCfon.  Scott.       West. 

OWTHOPIS,  DC.         nxYTROPis. 

<).  Laiiiberti,  F*ur.sh.        oxytropis. 

Frequent  or  common,  westward  ;  extending  east  to  Worlhington  ('rare*  Fo**ff,  Cot- 
tonwood county,  Holzin'jcr.  (ilenwood  (common,  wllli  flowers  bright  rose-purple, 
cnan^tng  later  to  blue;.  I'lilimn.  Douglas  county,  Mv.  Terry,  Fergus  Falls.  Leonard, 
and  the  Red  river  valley,  D"utjl(i^,  Mumun. 


*AsrHA«.AfX's  af).sur«;k.n.s,  Tall.  Terennial.  cinereous  with  minute  appressed 
piibesc«Micc  or  glabrale  ;  stems  raiher  stout.  4  to  18  inches  high,  ascending  or  decum- 
bent ;  stipules  scarious,  mostly  united  at  b:ise  ;  leaflets  10  pairs,  G  to  9  lines  long,  nar- 
rowly or  linear-o!)long  ;  Hi»ike  dense,  at  len^lh  oblong  or  cylindrical ;  flowers  purplish, 
medium  sized,  ascending  ;  calyx-tube  rather  long-campanulate,  twice  exceeding  the 
setaceous  teeth,  subvillous  with  light  or  dar^  liairs ;  pod  coriaceous,  pubescent,  sessile, 
ascending,  ovaie-ol>long  (4  to  5  lines  in  lenutli) .  straight,  usiiall v  t'  langular-conipressed, 
with  a  dorsal  sulcus,  and  L'-celled  !)V  the  intruded  dorsal  suture,  many-ovuled.  Wat- 
sim'H  llf'it.  ill  Kiiiij'K  Exid  Iff  tlu  Tiirtit  th  /'a/''//* /,  following  dray'A  Rcvh.^  Prnc.  Atner. 
ArtTi  ,  vol.  vi.  f 

•^AsTKAOAi.i  s  UN  i'o»;loiii9.  L.  Perennial,  with  a  rather  loose  pubescence,  or 
nearly  glabrous  ;  stems  G  inches  to  2  feet  long.  sUnder,  diffusely  procumbent  or  ascend- 
ing ;  stipules  subf<diaceous  and  more  or  less  sheathing;  leaflets  7  to  10  pairs,  oblong, 
obtuse  or  rclnse  ;  h»*ads  rather  mauy-flowcred  ;  corolla  violet,  U  inch  long;  legume 
coriaceous,  ovatr  and  triangular,  sllky-villons,  very  shortly  stipitate,  2-celled  by  tbe 
intruded  dorsal  suiure,  and  but  6-  to  8-se»-dt*il.  From  southern  Colorado  northward 
along  the  Rocky  Mount ;iins  and  Ited  River  Vallev  to  the  Arctic  ('ircl<?  and  Alaska. 
.June  to  September.  iroTvo/rs  Rep.  in  K imfs  Extil.  of  the  Fortirth  PitralleJ,  follow- 
ing (i mil's  jlevi-^iim. 

;  AsrKA<;ALUs  «;kacii.is,  Nutt.  Perennial,  some  what  appressed  pubescent,  slender, 
erect  or  ascfiiding,  a  foot  hign  or  nr^re  :  leattets  three  to  Ave  pairs,  narrowly  linear, 
half  an  inch  long  or  less  :  fl  jweis  very  small,  white  or  purplish,  in  an  elongated  open 
long-peduncled  spike  :  calyx-teeth  very  shoit :  pods  coriaceous,  sessile,  pubescent  and 
rugose,  '_*  or  .'i  lines  long,  ovate-oblong  and  obcompressed,  l-celled,  con-'aveon  the  back, 
and  tin'  ventral  suture  jirominent.  Wittmm  In  li<>t<tinj  of  Whexlcr^s  Survryn  west  of  the 
(fill  If  until  filth  MKridimi. 

i;AsTKA<;Ai.i.s  Fi.Kxuo.sts,  Dongl.  Ashy-puberulent ;  stems  ascending,  1  foot  high, 
llexuose  ;  leaflets  oblong  or  cuneaie-linear,  obtuse  or  refuse  ;  peduncles  exceeding  the 
leaves  ;  racemes  mostly  elongated,  loose  ;  flowers  4  lines  long,  white  or  purplish  :  calyx 
hoary-pubf  scent.  t('et:i  three  times  shorter  than  the  tube  ,  pod  cyliudric,  8  to  11  Hues 
long.  2  lines  broad,  puberulent.  thinly  coriaceous,  straight  or  sub-lucurved;  stipe  very 
short,  out  evident.    drai/H  ifm^jo/j  ot  jinfrag.,  i'roc  Amer.  Acad.,  vol.  vl. 


STATE  GEOLOGIST.  45 

O.  spleiidcnSy  Doujrl.*        Silvery  Oxytropis. 

"A  most  eiepfant  plant,  with  its  crowded,  sllv«ry,  sllky-vlllous  foliage  aud  spikes, 
and  deep  blue  c  jrollas.  It  was  gathered  on  the  Ciiippewa  river"  |  In  Minnesota].  Qray 
In  Pacific  Railroad  Report.  Glenwood,  Pope  cjuiity,  Upham;  Pembina,  Douglas, 
Havard.       West. 

GLYCYRRHIZA,  Tourn.       Licorice. 

G.  Icpidota,  Parsh.        Wild  Licorice. 

Abundant  westward,  from  St.  Vincent  to  Iowa  ;  extending  east  to  lake  Pepin,  Mistf 
Mannitig,  Freeborn  county  and  Minneapolis,  Uph'iin,  the  St.  Croix  river.  Parry,  Stearns 
county,  Campbell,  and  the  lake  of  the  Woods  at  the  mouth  of  Rainy  river,  Macouii; 
but  not  reported  in  the  region  of  the  upper  Mississippi  river  and  farther  northeast. 

HEDYSARUM,  Tourn.        Hkdysarum. 
H.  boreale,  Nutt.       Hedysarum. 

Lapham.       [North  shore  of  lake  Superior,  ^(ya««fz.]       North. 

DESMODIUM,  DC.       Tick-Trefoil. 

D.  nudifloriiiii,  DC,        Tick-Trefoil. 

St.  Croix  river.  Parry;  Anoka  county,  also  New  Ulm,  Juni;  Blue  Earth  county. 
Oedgc:  Kedwood  Palis,  Peniberton.       Infrequent.       South. 

D.  acuniinatiiiii.  DC.       Tick-Trefoil. 

Common  southward  ;  extending  north  to  the  upper  Mississippi  river.  Garrison; 
Fergus  Falls,  Leonard. 

D.  rotuiicllfoliuni,  DC.  Round- leaved    Tick-Trefoil.      Trailing  Tick- 

Trefoil. 
Upper  Mississippi  river,  f;arri«07i.       Infrequent.       South. 

D.  canescens,  DC.       Tick-Trefoil. 

otter  Tail  county,  Upham;  Nicollet  county,  AUon;  Blue  Earth  county,  I^iUcrg; 
lake  Pepin,  Iftei*  ifannJMi/.       Infrequent.       South. 

D .  cuspidatiim ,  Hook.       Tick-Trefoil. 

Lapham,       Upper  Mississippi  river,  Garrison.       Infrequent.       South. 

D.  Dillenii,  Darlinj?t.        Tick-Trefoil. 

Stearns  county,  Oarrijton:  Douglas  county,  Mrtf  'Icrry;  Minneapolis,  Kassuhc; 
Steele  county  (common),  Upham.       South. 

D.  paiiiculatum,  DC.       Tick-Trefoil. 

Upper  Mississippi  river,  (rarrison;  Winona  county,  Holzinger;  Hesper,  Iowa,  Airs. 
CarUr.       Infrequent.       South. 

D.  Canadeiise,  DC.       Tick-Trefoil, 

Common  through  the  south  half  of  the  state,  and  |)erhaps  northward;  found  at  ihe 
lake  of  the  Woods,  Dnwatn,  BargtHH,  and  extending  Into  Manitoba  to  the  north  end  of 
lake  Winnipeg,  Hooher. 


♦Oxytropis  spLKfTDKNs.  Dougl.  Acaulescent,  silvery,  silky-villous  throughout,  6 
to  12  Inches  high  ;  leaflets  somewhat  vertlclllate,  3  to  6  together,  very  numerous,  lance- 
olate, very  acute,  usually  5  to  lo  lines  long  ;  flowers  in  an  oblong  spike,  erect,  spreading, 
usually  deep  blue  ;  peduncles  exceeding  the  leaves;  flowers  not  much  surpassing  the 
calyx  ;  pod  ovate,  erect.    Pt^rter  aud  CouUir*s  Flora  of  Colorado, 
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LKSPEDEZA,  Michi.        Blsh-i  lover. 

L.  repPii.H,  Barton.     (Iccluding^  L    j»rocum^«?n?.  Michi.)        Bjsh-Cbrer 
lyif/hnin.       Kare.       Sjutb. 

1j,  violaoea,  IVrs.         bu-;h-Clover. 

Jiue  tailh  county. /^iVrj7,  Brown  coauty,  Jm-'i         Infrcquen:.       Saulh. 

[I..  reticulata.  Pers.    L.  violacea.  Per?.,  var.  sessilirlora,  Don;  probablj  oecurs  in 

the  «ouih  part  of  the  stale. 

K.  reti<*iilata.  Per-?.,  var.  aii^ii.stifolia,    Maxim.  IL.  violacea,  Pers.,  var. 
aDf<Tistifolia,  Torr  A:  Gray.)        Bush -Clover. 
Cottonwood  county, //of  jm//<r.        Infre'iuent.       South. 

K.  liirta.  Fll.         Bash-Clover. 

Lake  Pepin,  3//^  Mannimj:  Cottonwoo<l  couuty.  ll'>iiin>j'  r.      Iiiliequent.       South. 

K.  4'a|>ita\a,  Micbx.        Bush-Clover. 

Conimou,  or  frequent,  throuijh  the  south  half  of  tlie  state  ;  extending  north  it  least 
to  Ca-^s  county,  I'plunn. 

K.  lej>to.sta<*hya.  EnRelm.*        Bush-Clover. 

>  lUtheaMern  Minnesota,  T.  J.  Hah ;  Brninet  county.  Iowa  tconimon^,  ('rtiUij;  Rock 
county  icoMimonj.  L*ii>frij.       ."^outh. 

\'I('IA,   Touni.        Vetch.    Tare. 

r.  sat  mi,  L.  Vefch. 

i>ake  Pepin,  Mia*  Manniiitj.       Kare. 

V.  Cracca,  L.        Blue  Vetch. 

Minneapolis,  and  Carlton  couoty»  Jiohfrt";  White  Bear.  Ramsey  county,  3tiM  Fuld. 
Kar»».       South. 


V.  Caroliiiiaiia,  Walt.        Pale  Vetch.    Caiolina  Vetch. 

Frequent  through  the  south  half  of  the  state  ;  extending  north  to  the  npi>er  Missis- 
sippi river,  fimrUn/n,  and  Fergus  Falls,  Leonanl. 

\,  Aiiiericaiia,  Muhl.        I?urple  Vetch.    American  Vetch, 
(oniinon  throughout  the  state. 

LATH  VK  US,  I..        Vetch  LINO.     Kvkrlasting  Pea. 

Ij.  iiiaritiinus,  Bigelow.        Beach  Pea. 

Common  on  beaches  of  gravel  and  sand,  north  shore    of  lake    Superior,  Juni, 
11(iI>*iIm:  lake  of  the  Woods,  Dnwicm. 

I^.  veiiosii.s,  Muhl.        Vetchling. 

Common  through  tlie  south  half  of  the  state,  and  in  the  Red  river  valley  ;  e.\tend- 
ing  northeast  to  the  upper  Mississippi  river,  G^Trrwjon.and  Kaministiquia  river,  Marmm. 

Ij.  cell roleiK'US,  Hook.        Pale  Vetchlinjr. 
(onmion.  often  abundant,  throughout  the  stale. 


*\.FJH'Ki)K/.A  LKiTOSTAc  HVA,  Engelui.  Clothed  with  appre«sed,  silky  pubescence; 
leaves  linear  ;  petiole  longer  than  the  terminal  peti61ule  :  spikes  paniculate,  sleDder, 
somewhat  loosely  flowered,  ratherlongerthan  the  peduncle  ;  legume  equal  to  or  slightly 

longer  than  the  calyx Has  passed  for  L.  angustlfolla,  from  which  its  slender 

spikes  and  p:\nlculate  habit  at  once  distinguish  it.    amy,  Proc,  Amer.  Arad.of  Arts 
and  SrieiHt--,  vol.  xii. 


STATE  GEOLOGIST.  44 

Li,  paliister,  L.        Mai-sh  Vetchlinpr- 
Common  throughout  the  state. 

li.  pal  lister,  L.,  var.  iiiyrtifolius.  Gray.        Marsh  VetchliD^. 

B'.ue  Earth  county,  Lcihtrg;  Stearns  county,  Campbell;  Fergus  Falls,  Leonard. 

A1*10S,  Boerhaave.        Groundnut.    Wild  Bean. 

A,  tiibero.sa,  Moench.        Ground-nut.    Dakota  Potato.    Ponime  de  Terre. 
Common,  or  freciuent,  through  the  south  half  of  the  state  ;  extending  north  to  tlie 
upper  Mississippi  river.    *'Pommc  de  Terre  of  the  French  voyage u rs ;  Mdo,  or  wild 
potato,  of  the  Sioux  Indians."    Parry. 

PHASEOLUS,  L.        Kidney  Bean. 

P.  pereiiui.s,  Walt.        Wild  Bean. 

Saint  Paul.  Kelley;  St  Croix  Falls,  MUs  Field;  upper  Mississippi  river,  Garrison; 
Pembina,  Hacard. 

P.  <Uvcr8ifoliiis,  Pere.        Wild  Bean. 

Minneapolis,  Twinina  ;  Blue  Earth    county,  Leiha'u;    New  Ulm,  Juni;   Emmet 
county,  Iowa  (rare),  Crafty.       Southeast. 

P.  paiicifloru.s,  Bentli.        Wild  Bean. 

Frequent  through  the  south  half  of  the  state;  extending  north  to  the  head-waters 
of  the  Mississippi  river.  Garrison. 

AMPHICARP.EA,  Ell.       Hog  Pea-nut. 

A.  inoiioiea,  Eli.        Ho^  Pea-nut. 

(  onimon  throughout  the  state,  excepting  perhaps  far  northward. 

liAPTISIA,  Vent.        Fai^e  Indigo. 

B.  tiiictoria,  R.  Br.        Wild  Indigo. 

Anoka  county,  and  White  Bear,  Ramsey  county,  Juni;  near  Saint  Paul,  Mn.  Terry; 
lake  Pepin,  Mi)*s  Manniny.       Infrequent.       Southeast. 

B.  loucantha,  Torr.  &  Gray.        White  False  Indijjo. 

Frequent  through  the  south  half  of  the  state  ;  extending  north  to  the  upiier  Missis- 
tlppi  river,  Oarritton,  and  Fergus  Falls,  Leonard. 

B.  leueophHea,  Nutt.        Yellowish  Wild  Indigo. 

Common  in  the  most  southern  counties  across  the  state  ;  extending  north  to  lake 
fefthi.  Miifx  Manniny,  Rice  county,  U/f/tam,  and  Minneapolis,  Ka^mthe. 

CEKCIS,  L.        K ED-BUD.    Judas-tree. 

C  C-aiiadeiisis.  L.        Red-bud.    Judas-tree. 

Southern  Minnesota,  Saryeuf'M  Catabujne  of  Forest  Trees.  Tenth  Census  of  V.  S. 
If  found  in  this  state,  it  must  be  rare  or  local,  in  the  most  southeastern  counties. 

CASSIA,  L.        Senna. 

C.  Chaiiia^eri.sta,  L.        Partridge  Pea.    Sensitive  Pea. 

Frequent,  or  common,  throughout  the  southern  third  of  the  state  ;  less  frequent 
ailUer  north  to  the  upper  Mississippi  river,  H'mgiiton. 
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GV3f NOCLADUS,  Lim.         Kektucky  Coffee-tkee. 

ijt,  CiiiiadeiisiM.  Lam.        Kentucky  Coffee-tree. 

Houston  county,  near  Dakota,  Winona  countv,  and  Jordan,  Sootl  county,  WincheU: 
Lake  <  ity.  Mii'f  Mannum:  Nicollet  county  (forming  i;roves  in  the  woods  opposite  to 
AMankato  ;  attaining  a  diameter  of  six  inche** ;  wood  very  hard,  straight-grained. 
valuable'),  L*  iUcru:  New  L'Ini,  Juni:  S  eepy  Eye.  Brown  county,  Cpham.  lufre- 
quent.       South. 

DESMANTHUS,  Willd.        Desmanthus. 

D.   brachylobiis,  Henth.        Desmanthus. 

S.vnn  lakes,  north  western   Relwoad  county,   Upham:  Spirit  lake,  Iowa,  Gctnr. 
South. 

K0SACE.1-:.        KosE  Family. 

PKL'Nl'8,  Tourr.        Pluw,  Cherry,  etc. 

I*.  Ainericniia,  Marshall.         Wild  Plum. 

Conmiou,  often  abundant,  throughout  the  state.  Usually  from  10  to  20  feet  high; 
but  nortli  of  lake  Siinerior  seldom  exceeding  12  feet  in  hight.  and  often  fruiting  at  3  or 
4  feet,  Clark.  Truit  valuable,  pleasant-flavored,  rarely  bitter,  mostly  purple,  but  Dot 
infrequently  varying  from  that  color  to  yellow. 

P.  pitiiiila,  L.         Dwarf  Cherry.     Sand  Cherry. 

Common  on  sandy  land  through  the  north  half  of  the  state,  and  south  to  Minneap- 
olis ;  loc^l  and  rare  farther  south,  as  at  Castle  Rock  and  in  Goodhue  county,  Sand- 
ticrij,  lake  IVpin,  3//««  Mnnninu,  and  section  33,  H*rt,  Winona  county,  WincheH. 

P.   Peiiiisylvaiiiea,  L.        Wild  Red  Cherry.     Bird  Cherry. 

Common  throughout  the  slate,  excepting  southwestward,  where  it  occurs  rarely. 
I'sually  15  lo  .30  feet  high;  but  north  of  lake  Superior  Its  ordinary  hight  is  about  12 
feet,  with  a  diameter  of  2' 2  inches,  Clark. 

P.  Virj^riiiiaiia,  L.        Choke-Cherry. 
Common  throughout  the  state. 

P.  scrotiiia,  Ehrh.        Wild  Black  Cheiry. 

Common  throughout  the  state,  excepting  far  northward,  where  it  Is  absent  or  rare. 
Alainun  reports  it  as  far  west  as  the  Kamlnlsliquia  river,  lake  Superior. 

NKILLIA,  Don.        Nine-B.\rk. 

N.  opiilitblia,  Benth.  and  Hook.     (Spinea  opulifolia.  L)        Nine-Birk. 

Frequent  throughout  most  of  the  state,  but  rare  southward  and  westward  ;  abun- 
dant north  of  lake  Superior,  especially  along  the  shore,  "clinging  to  bare  rocks,  often 
within  the  sweep  of  the  waves,"  ./im/,  /^>^cr/^;    Rainy  river  and  lake  of  the   Woods, 

Mfuoun. 

SPIKvKA,  Meadow-Sweet.    Sriii.«A. 

S.    salic'ilblia,   L.  Common   Meadow-Sweet.      Willow-leaved     Spinea. 

C^iHcn  of  the  Meadow. 
Common  throughout  the  state. 

8.  toinoiitosa,  L.        Ilardhack.     Steeple-Bush. 

Krequfut,  in  some  places  plentiful,  in  Hennepin,  Anoka,  Chisago,  Isanti  and  Kana- 
bec counties,  Jiotiertx,  Juni,  Vjihain.      Eaat.       [It  Is  also  found  at  lake  Winnipeg, 
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AGRIMONIA,  Tourn.       Agrimony. 

A.  Eupatoria,  L.        Common  Aj?rimony. 
Frequent,  often  common,  throughout  the  state. 


GEUM,   L.        A  YENS.    Geum. 

G.  album,  Gmelin.        White  Avens. 

Frequent,  or  common,  throughout  the  state  ;  extending  northward  to  the  north 
shore  of  lake  Superior,  Jnni,  and  Pembina,  Havanl. 

G.  Virginiaiium,  L.        Virginian  Avens. 

Minnesota  river,  Parry;  Blue  Karth  county, -Lei />tr(/;  Goodhue  county,  ^amlberflr ; 
Hesper,  Iowa,  Mm.  Carter.       lufiequent.       South. 

G.  iiiaevopliyHiiiii,  Willd.        Large-leaved  Avens. 

Abundant  north  of  lake  Superior,  RohtrU;  extending  south  to  Sherburne  ounty, 
ITphn/n,  Anoka  county  and  New  Uhn,  Jun/,  and  lake  Minnetonka,  Roberts. 

G.  strictuiii,  Ait.        Strict  x\vens. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

G.  rivale,  L.        Water  Avens.     Purple  Avens. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  south  to  lake 
Pepin,  Mi«8  ManniiHf,  Northfleld,  Ulce  county,  CUatiey,  and  Nicollet  county,  Alton. 

G.  trirtoruiii,  Pursh.        Three-flowered  Avens. 

This  species,  "attractive  by  reason  of  its  long,  plumose  styles,  and  dissected,  fern- 
like leaves."  rare  instates  farther  east,  is  common,  or  frequent,  on  dry  somewhat  sandy 
land  throughout  Mmnesota,  excepting  northeastward,  in  which  direction  it  extends  at 
least  to  the  head  of  lake  St.  Orolx,  Brainerd,  and  the  upper  Mississippi  river. 

WALDSTEINIA,  Willd.        Dry  or  Barren  Strawberry. 

W.  fragarioides,  Tratt.        Barren  Strawberry. 

Stearns  county,  Harrison;  St.  Croix  Falls  and  Stillwater,  Miss  Field.  Infre- 
quent.     East. 

POTEXTILLA,  L.        Cinque-foil.    Five-Finger.     Potentilla. 

P.  Norvegica,  L.        Cinque- foil. 
Common  throughout  the  state. 

P.  supiiia,  L.     (P.  paradoxa,  Nutt.)        Cinque-foil. 

l-.ake  Yqp\v\,  Miss  M mining;  sandy  shores  of  lake  MInnetonka, /2o/jert«, /fcrric/c; 
Anoka  county  and  New  Ulm,  Juni;  Martin  county  Trare),  Crafty;  Stearns  county.  Gar- 
rison; Grant  county,  Roberts.    (Devil's  lake,  Dakota,  Geycr,  and  northwestward.] 

South  and  west. 

P.  Canadensis,  L.        C  >nunon  ('inque-foil  or  Five-Finger. 

Common,  or  frequent,  throu-^houi  the  state,  excepting  perhaps  far  northward. 

P.  Canadensis,  L.,  var.  simplex,  Torr.  and  Gray.        Cinque-ibil.    Five- 
F'mgev. 
Lake  Pepin,  Miss  Manninu;   New  Ulm,  Juni;    Emmet  county,  Iowa  (rare),  Cratty; 
Minneapolis  (common),  Roberts;  Slierburne  county  (common),  Upham.    [North  of  lake 
Superior,  Agassiz.] 


p.  ar/f^entea,  L.        Silvery  CiDqae-foil  or  Five-Finger. 

Winona  eoant jr.  H^Azinjtr;  Saint  Paul.  JfU«  CcUhcart:  Minneapolis.  Herriek,  Up- 
ham:  Washington  county.  Lo>ruird:  St.  Croix  Falls,  Mit*  Field:  Anoka  eoanty,  Jmmi; 
near  Green  lalce.  Kandiyohi  coanty.  Mn.  Terry.     [Sheyenoe  river,  Dakota,  G«yer.] 

Infrequent. 

p.  Penney  1  van ica,  L.,  var,  strijjosa,  Parsh.*  Cinqoe-foil.  Potentilla. 
Granite  knolls  beside  the  Minnesota  river  in  the  west  part  of  Nicollet  county.  Par- 
ry: Kedwood  Falls.  PtmUrt/m:  Worthington  -common),  Fofde:  Laveme,  Leiherg; 
Pipestone  quarry.  Mm.  Bennett:  Fergus  Falls,  Lojnnrd.  ^Pembina  mountain.  Dakota, 
Harnrd.     "The  common  form  in  the  prairie  region"  of  Manitoba,3farotin.j        West 

P.  Pennnylvanica,  L.,  var.  bipinnatificla,  Torr.  &  Gray.**        Cinqoe- 
foil. 
Pipestone  county,  Af  r^.  Bennett:  plaias  of  the  Red  river,  Douglojf,  Macoun.       West. 

P,  Hippiaiia,  l>ehra.  t        Cinque-foil.     Potentilla. 
Plains  of  the  Ked  river,  Drummond,  Macoxin.       West. 

P.  efi'iisa,  Dou^l.*        Cinque-foil.     Potentilla. 

Higher  parts  of  the  Ked  river  valley,  plentiful,  DoxmUiM,  Macoun.       WesL 

P.  ar^iita,  Pursh.        Cinque-foil.     Potentilla. 
Common,  often  abundant,  throughout  the  state. 

P.  An.serina,  L.        Silver- Weed. 

Common,  or  frequent,  throughout  the  north  half  of  the  state  ;  extending  south  at 
least  to  Minneapolis  and  Murra>  county.  Uphnm. 

P.  fruticosa,  L.        Shrubby  Cinque-foil. 

Abundant  north  of  lake  Superior,  especially  along  its  rocky  shore,  JunU  RohertM; 
also  found  near  the  Tamarack  river  in  T.  158,  K.  46,  Marshall  county,  Cpham,  and  at 
the  eastern  border  of  the  Ked  river  prairie  near  the  International  boundary.  Da irton^ 
Scott.  (Sot  yet  reported,  but  doubtless  occurring  rarely,  in  the  south  half  of  the  state ; 
found  at  Decorah,  Iowa,  Arthur.)       North. 


*POTKNTiLLA  Pknnsvlvanica,  L.,  var.  STBiGOSA,  Pursh.  Low,  6  to  15  inches 
high  :  stems  erect,  leafy,  rather  stout ;  leaves  mostly  tomentose  on  both  surf  aces,  paler 
beneath,  deeply  pectinate-divided  or  pinnatifid,  segments  linear,  entire,  with  revolute 
margins;  stipules  laclnlate.  Porter  and  Coulter')*  Flora  of  Colorado^  following  W(iUon*9 
RevUt.,  Proc.  Amer.  Acad.,  vol.  vlli. 

♦♦  PoTKNTiLLA  Pknnsylvanica.  L.,  var.  BiPiNNATiFiDA,  Torr.  &  Gray.  Leaflets 
crowded  (3  to  5)  and  often  almost  palmate,  deeply  pinnatifid  (silky-pubescent  but  not 
Canescent  above):  the  segments  linear,  elongated,  mostly  spreading.  Torrey  and 
Gray'ii  Flora  of  J\.  A . 

tP.  HiPPiAPfA,  Lehm.  Densely  whlte-tomentose  and  silky  throughout;  the  upper 
surface  of  the  leaves  a  little  darker;  stems  ascending,  1  to  1%  feet  high,  slender, 
branchini:  above  Into  a  diffuse  cyme,  stipules  usually  entire  ;  leaves  pinnate,  occasion- 
ally digitate;  leaflets  5  toil,cuneate-oblong,  Ifto  2  Inches  long,  obtuse, incisely  toothed, 
at  least  towards  the  apex,  margins  not  revolute  ;  pedicels  slender;  bractlets  narrow ; 
petals  2>t  to  S'l  lines  long,  exceeding  the  calyx;  styles  filiform,  not  glandular  at  base 
terminal;  carpels  10  to  30.  Porter  and  Coulter's  Flora  of  Colorado,  following  Watson*i 
licvinlon. 

;P.  RKFU8A,  Dougl.  Canescently  tomentose  with  scattered  villous  hairs;  stems 
ascending,  diffusely  branched  above,  4  to  12  Inches  high  ;  stipules  lanceolate,  entire 
or  Incised  ;  leaflets  5  to  11,  Interruptedly  pinnate,  the  alternate  ones  often  smaller, 
cuneate-oblong,  coarsely  incised-serrate  or  dentate,  the  smaller  leaflets  3-  to  5-  tooth* 
ed  ;  pedicels  slender ;  sepals  and  the  much  smaller  bractlets  acuminate,  2  to  S  lines 
long,  equaling  or  exceeding  the  obcordate  petals ;  carpels  10.  Porter  and  Coutter's 
Flora  of  Colorado,  following  Watson*8  Revision. 
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P.  trideutata,  Sol.        Three- toothed  Cinque- foil. 

Frequent  through  the  north  part  of  the  state  ;  common  along  the  rocky  north  shore 
of  lake  Superior  and  on  Minnesota  Point,  at  the  last  named  locality  growing  in  the 
dry  loose  sand.  Roberts,  Juni ;  infrequent,  or  rare,  southward  to  Stearns  county,  Mrs. 
BlaisdeU,  White  Bear,  Ramsey  county,  Miss  Field,  Lake  City,  Mrs.  Ray,  and  Hesper, 
Iowa.  Mrs,  Carter. 

P.  paliistris.  Scop.       Marsh  Five-Finfifer. 

Throughout  the  state  ;  common  northward,  frequent  southward. 

FRAGARIA,  Tourn.         Sthawberry. 

F.  Virg-iuiaua,  Duchesne.        Wild  Strawberry. 
Common  throughout  the  state. 

F.  Yirg^iniaua,  Duchesne,  var.  Illinoensis,  Gray.        Wild  Strawberry. 

Dakota  county,   Winchell;   Anoka  and   Sherburne  counties  (common),  Upham; 
abundant  in  Martin  county  (and  in  Emmet  county,  Iowa),  Cratty. 

F.  vesca,  L.        Wild  StrawbeiTy.    Wood  Strawberry. 

Mostly  in  woods ;  common  through  the  north  half  of  the  state  and  soutbwestward , 
frequent  southeastward. 


RUBUS,  Tourn.       Bramble. 

R«  Dalibarda,  L.  (Dalibarda  repens,  L.)        Dalibarda. 

Lapham.      Green  Lake,  Kandiyohi  county,  Jtfr*.  Terri/.       Rare.       East. 

[R.  odoratus  L.,  which  occurs  in  northern  Michigan  and  Wisconsin,  probably  does 
not  extend  into  Minnesota.] 

R.  Nutka^uSy  Mocino.        White  Flowering- Raspberry. 

Abundant  north  of  lake  Superor,  Juni,  Roberts;  and  extending  to  the  sources  of  the 
Mississippi,  Hoitghton.  "  Its  showy  white  blossoms  are  about  as  large  as  those  of  the 
wild  rose.  The  fruit  is  large  and  looks  tempting  but  has  a  peculiar  acid  flavor,  which 
makes  it  inferior  to  that  of  Rubus  strigosus."   Juni.       North. 

R.  arcticus,  L.*        Arctic  Raspberry. 

Peat  bog,  "northwest  angle"  of  the  lake  of  the  Woods,  Macoun,      North . 

R«  triflorus,  Richardson,        Dwarf  Raspberry. 

Common,  or  frequent,  throuidi  the  north  half  of  the  state  ;  extending  south  to  New 
Ulm,  Juni,  Blue  Earth  county,  Lcibcrg,  and  Hesper,  Iowa,  Mrs.  Carter, 

R.  strigrosusy  Michx.        Wild  Red  Raspberry. 

Common  throughout  the  state,  excepting  soutbwestward,  where  it  occurs  less  fre- 
quently ;  very  abundant  northward. 

R.  occidental  is,  L.  Black  Raspberry.  Black-cap  Raspberry.  Thimble- 
berry. 
Common  through  the  south  half  of  the  state,  and  north  to  the  White  Earth  reser- 
vation, the  upper  Mississippi  river,  and  Pine  county  ;  rare  or  wanting  northeastward. 
A  variety  bearing  cream-colored  fruit  occurs  on  the  bluffs  of  the  Mississippi  at  Wino- 
na, Winchell, 


•Rubus  arcticus,  L.  Stem  low,  herbaceous,  sometimes  dioecious,  unarmed,  some- 
what pobetcent,  mostly  erect,  i-  to2flowered,  leaves  trifoliolate;  leaflets  rhombic-ovate 
orobovate,  coarsely  and  often  doubly  serrate,  petiolulate  ;  stipules  ovate  ;  sepals  lan- 
cdoUte,  acute,  often  shorter  than  the  obovate  entire  or  emarglnate  (reddish)  petals. 
Torrey  and  Qray^s  Flora  of  X.  A. 


Frequent,  occasionally  plentiful,  throughout  most  of  the  state  ;  bat  rare  or  want- 
ing in  some  districts,  especially  southwestward  and  far  northwest.         Local. 

R,  villosiis,  Ait.,  var.  frondosiis.  Torn        High  Blackberry. 
Between  lake  Superior  and  lake  Winni]>eg.  Richanly^on  (Maeoun). 

K.  Canadensis,  L.        Low  Blackberry.    Dewberry. 

Frequent,  or  common,  through  the  east  part  of  the  state,  extending  west  to  Blue 
Earth  county.  L'ihfrg,  Fergus  Falls.  Ltouard.  and  the  White  Earth  reservation,  Gar- 
risifti:  north  of  lake  Superior.  Anassiz,  Macuun. 

K.  lii.spidus,  L.        Running  Swamp-Blackberry. 

Similar  in  ranjze  with  the  last.  .Minneapolis,  iiriswohi ;  Sherburne  county  (com- 
mon', Uj»hain;  Fergus  Falls,  Ltionard:  upper  Mississippi  river,  GarrUon. 

ROSA,  Toum.        Rose. 

R.  Ciirolina,  L.        Swamp  Rose. 

Houston  county,  Winchdl;  Blue  Earth  county,  Lciberg  ;  Northfield,  C/ian«j/;  Mor- 
rison ounty,  JL!  ?>>>  Bahhitt.       Infrequeut. 

R.  parviilora,  Ehrh.    (R.  lucida.  in  Manual.)        Dwarf  Wild-Rose. 

North  of  lake  Superior  (common),  Roberts;  White  Earth  reservation,  Garrison; 
Kanabec  county  (common),  C;)/iam;  St.  Croix  Falls,  ilf«>»  FUUi;  Hennepin  and  Fill- 
more counties,  WinrhcU:  Rice  county,  Spcrry;  Goodhue  county,  Dlahc,  Sandhtrg. 

R.  blanda,  Ait.,  var.  piibesceus,  Cr(''pin.*        Early  Wild  Rose. 

Common,  often  abundant,  in  all  parts  of  the  state;  the  only  species  of  rose  (bot 
occuriing  in  two  varieties)  in  our  prairie  region,  there  varying  In  bight  from  about  ooe 
foot,  or  sometip.ies  two  feet  on  the  prairie,  to  three  or  four  feet  in  groves  and  thickets, 
or  even  six  feet,  according  to  Hobtrtj*,  In  Grant  county. 

R.  blanda,  Ait.,  var.  .seti^era,  CrC^pin.t        Early  Wild  Rose. 

Sl)ecim»?ns  collected  in  Minneapolis  are  referred  by  Tfa^jjon  to  this  variety,  which 
probably  occurs,  less  fre(iuently  than  the  preceding,  throughout  the  state,  being  most 
common  northward.  « 

CRATyKGVS,  L.        Hawthorn.     White  Thorn. 

C  ooc^cinea.  L.        Scarlet-fruited  Thorn. 

Frequent,  occasionally  common,  through  most  of  the  state  ;  extending  "north  to 

the  international  boundary,  but  not  much  beyond  it,"  BtH.  [Emerson  and  Winnipeg, 

Manitoba,  Dawxon,  Mncnun.] 

1 

C  tonientosa,  L.        Black  Thorn.     Pear  Thorn. 
Common,  or  friMjuent.  throughout  the  state. 

C.  toniento.sa,  L..  var.  pyrifolia,  Gray.        Black  or  Pear  Thorn. 

Olmsted  county,   }yiin}icI1:  American  portage,  near  the  international  boundary 
west  of  lake  Superior.  Macouu. 

C\  tonientosa,  L.,  var,  punctata,  Gray.        Black  or  Pear  Thorn. 

Maitin  county,  Crafty;  Olmsted  county  and  lake  Mlnnetonka,  Winchell;  Minne- 
apolis, Vpham;  Pembina.  Chiclt  riivj.  Perhaps  the  typical  species  Is  less  common  than 
thefce  varieties. 


*  Rosa  blanda,  Ait.,  var.  i'C'itES<jENs,  Crepln.  Leaflets  more  or  less  pubescent  on 
the  under  side  ;  upper  part  of  the  stenis,  as  well  as  the  branches  and  flowering  branch- 
lets,  unarmed  or  nearly  so.    Creitin's  Monfjgraplt. 

tKosA  liLANDA,  Ait.,  var.  6ETIGKRA,  Crepln.  Leaflets  glabrous  or  pubescent  on  the 
under  side  ;  stem  not  ordinarily  more  than  a  foot  high,  entirely  covered  with  setaceous 
prickles.    Cr€}»inf  Monograph. 
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C.  subvillosa,  Schrader.    (C.  tomentosa,  L,  var.   mollis,  Gray.)        Downy 

Thorn. 

Blue  Earth  county  (common,  becoming  a  tree  twenty  feet  higb).  Upluim;  New  Ulm, 
Juni;  Emmet  county,  Iowa  (rare),  Cratty;  Pipestone  quarry,  Mrs,  Bennttt.  [North  of 
lake  Superior,  Bell,  Macoun.\ 

C.  Crus-gralli,  L.        Cockspur  Thorn. 

Winona,  Fillmore,  Mower,  Freeborn  and  Scott  counties,  and  the  Big  Woods, 
WincheU;  lake  Fepin,  MUs  Manning;  Dodge  county.  Harrington;  Rice  county,  Sperry; 
Hennepin  county,  Simtnona;  Fish-hook  lake,  Cass  county,  and  the  White  Earth 
reseryation,  OarrUon.  [*'  In  Manitoba  a  thorn  which  appears  to  be  identical  with  this 
species  is  abupdaut."   BcU.\ 

PIRUS  (Pyrua),  L.         Pear.    Apple. 

P.  coronaria,  L.        American  Crab- Apple. 

Common  in  tlie  southeast  part  of  the  state  ;  extending  west  to  the  Big  Woods,  and 
north  to  Ramsey  and  Hennepin  counties,  Wineh^U,  and  to  Crow  lake  In  southwestern 
Stearns  county,  Upham.    The  fruit,  though  bitterish,  is  frequently  used  for  sauce. 

P.  arbutifolia,  L.        Choke-berry. 

Frequent  from  Olmsted  county,  Harrington,  and  Faribault.  Mitfs  Btanc,  to  Minne- 
apolis, Rohtrtu,  Anoka  county,  Juni,  and  the  St.  Croix  riyer.  Parry.       East. 

P«  arbutifolia,  L.,  var.  luelauocarpa.  Hook.       Choke-berry. 

Pine  county  (common),  Upham;  north  of  lake  Superior,  extending  west  to  Sturgeon 
lake,  Dawson  route,  Macoun.       East. 

P«  Americana,  DC.        American  Mountain-Ash. 

Common  through  the  north  part  of  the  state  :  extending  south  to  northern  Pine 
(bounty,  and  to  Mille  Lacs.  "A  common  tree  north  of  lake  Superior,  attaining  consid- 
erable size.  Professor  Wincliell  collected  specimens  where  the  truuk  was  at  least  12 
inches  In  diameter,  and  perfectly  sound.  Others,  though  unsound,  were  15  and  16 
inches."    Roberts. 

P.  sanibucifolia,  Cham.  &  Schlecht.        Elder-leaved  Mountain  Ash, 

Common  northward;  extending  south  to  Itasca  lake.  Garrison,  And  T.  137,  R.  33, 
Wadena  county,  Upham;  and  tare^rther  south,  as  on  the  bluffs  of  the  Mississippi  at 
Winona,  Winchell. 

AMELANCHIER,  Medic.        June-berky. 

A,  Canadensis,  Torr.  &  Gray.    (Including  the  var.  Botryapium,  Torr.  & 

Gray.)        Shad- bush.     Service-berry. 

Common  throughout  the  state.  (Usually  from  10  to  30  feet  high,  but  northeastward 
only  attaining  a  hight  of  lo  feet  and  diameter  of  2!2  inches  ;  used  by  the  Indlaus  for 
snow-shoe  frames.    Clark.) 

A.  CauadcusiSy    Torr.   &  Gniy,    var.    oblon^ifolia,    Torr.    &   Gray. 
Service- berry. 
Common,  or  frequent,  throughout  the  state. 

A.  Canadensis,  Torr,  &  Gray,  var.  oligocarpa,  Torr.  &  Gray.        Service- 
berry. 
Loon  portage,  Dawson  route  (near  the  international  boundary).  Macoun.       North. 

A.  alnitblia,  Nutt.  (A.  Canadensis,  Torr.  &  Gray,  var.  alnifolia,  Torr.  &  Gray.) 

Western  June-berry. 

Pembina,  Chickering;  White  Earth  reservation.  Garrison;  Hennepin  county, 
Roberta;  Faribault,  Miss  Beaiie;  Lake  City,  Mrs.  Ray.       Frequent. 


SAXIFRAGACE.E.        Saxifrage  Family. 

KIBES,  L.       Currant.    Gooseberry. 

R.  Cyiiosbati,  L.        Prickly  Wild  Gooseberry. 

Common,  often  abundant,  throughout  the  state.  Much  used,  (as  also  the  follow- 
ing smooth  species,)  before  fully  ripening,  for  sauce. 

[Of  R.  setosuni,  Llndl.,  Prof.  Gray  writes:  **  I  suspect  that  this  species  inhabits  the 
northwestern  shore  of  lake  Superior.  Botauists  visiting  that  district  should  look  for 
a  species  with  pure  white  flowers,  a  half  inch  or  less  in  length,  with  cylindrical  tube, 
and  stamens  decidedly  shorter  than  the  lobes.  ...  It  takes  its  name  from  the 
slender  scattered  prickles  on  the  branches ;  but  these  are  sometimes  wanting,  this 
being  an  inconstant  character  in  all  the  species.  The  young  berries  are  either  perfect- 
ly smooth  and  naked,  or  beset  with  a  few  bristly  prickles.  This  is  the  A.  oxyaean- 
tholdes  of  Hooker's  Flora,  but  certainly  not  of  Linnaeus.  It  belongs  to  the  Saskatchewan 
region,  extending  into  Montana  and  Wyoming."    American  NaturalUt,  vol.  x,  pp.S71-2. 

R.  oxyacanthoides,  L.  (R.  hirtellum,  Michx.)        Smooth  Wild  Gooseberry. 

Common  throoghout  the  state,  excepting  perhaps  southward,  in  which  direction  it 
extends  at  least  to  Goodhue  county,  Sandberg,  Faribault,  MUs  Beanc,  and  Fergus  Falls, 
Ltonanl. 

R.  rot uiidi folium,  Michx.        Smooth  Wild  Gooseberry. 

Notes  by  observers  using  Gray's  Manual  give  this  as  common  through  the  south  half 
of  the  state,  and  less  frequent  northward  to  the  St.  Louis  river,  Mn,  Herrick,  and  Grand 
Marais,  north  of  lake  Superior.  RDhcrU.  Further  investigation  is  needed,  however, 
to  decide  whether  K.  rotundlfollum  occurs  in  Minnesota.  Just  as  this  is  being 
printed,  I  learn  from  Mr.  Arthur  that  Prof.  Gray  decides  specimens  of  the  commoo 
smooth  wild  gooseberry  in  Iowa  (before  regarded  as  R.  rotundlfollum)  to  be  R.  ffracile, 
Michx.  '*K.  rotundlfollum  Michx.  is  a  species  of  the  Alleghany  Mountains,  ranging 
northward  and  eastward  into  New  York  and  the  western  borders  of  Massachusetts." 
(Gray  in  American  Naturalist,  vol.  x.)  Probably  mo.Ht,  or  perhaps  all,  of  the  supposed 
observations  of  this  species  in  Minnesota  belong  Instead  to  the  next. 

R.  srracile,  Michx.    (R.  Missouriense,  Nutt.)*        Missouri  Gooseberry. 
Lapham.      See  remarks  under  the  preceding  species. 

R.  lacustre,  Poir.        Swamp  Wild  Gooseberry. 

Lapham.       North  of  lake  Superior,  Ju7ii,  Ho&erts.       North. 

R.  prostratiiiii,  L'Her.        Fetid  Currant.    Skunk  Currant. 

Common  north  of  lake  Superior,  Juni,  Roberts  ;  St.  I^uis  river,  Mrs.  Herrich;  upper 
Mississippi  river,  Garrison,       North. 

R.  Horidiiiu,  L'Her.        Wild  Black  Currant. 

Common,  or  frequent,  throughout  the  state. 

R.  rubruni,  L.        Red  Cuirant. 

Fre<iuent  through  the  north  half  of  the  state ;  extending  south  to  southeastern 
PIlc  county  and  Benton  county,  Upham,  Fish-hook  lake,  Cass  county,  OarrUon^  and 
Fergus  Falls,  Leonard. 

R,  aureunij  Pursh.        Buffalo  Currant,    Missouri  Currant, 
Escaped  from  gardens :  Mankato,  Leibcrg;  Minneapolis,  Kassube, 


*Kii{ES  GRACILR,  Mlchx.  Flowers  1  to  4  on  the  slender  peduncle,  white  or  whitish, 
narrow,  with  calyx-lobes  longer  than  the  tube  and  shorter  than  the  half-inch  stamens ; 
filaments  almost  capillary,  generally  connlvent  or  closely  parallel,  and  soon  conspicu- 
ously longer  than  the  oblong-linear  calyx-lobes  ;  flower  with  barely  a  slight  tinge  of 
green  ;  berry  smooth,  large,  purple,  prized  in  cultivation  under  the  name  of  Mtssoori 
Gooseberry.  It  ranges  from  Tennessee  and  Illinois  to  the  northern  borders  of  Texas. 
and  northwestward  into  the  Rocky  Mountains.     Chray  in  American  NcUuraliti,  TOl.  x. 
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PARNASSIA,  Touni.       Grass  of  Pabnassus. 

P.  parviflora,  DC.        Grass  of  Parnassus. 
North  shore  of  lake  Superior,  If  orotin. 

P.  palustris,  L.        Grass  of  Parnassus. 

North  shore  of  lake  Superior,  Juni;  Fort  Franols,  Rainy  river,  Maeoun;  common  in 
the  Red  river  valley,  along  the  Pembina  and  Fort  Garry  trails,  from  Tamarack  river 
northward  into  Manitoba,  Upham;  extending  southward  ta  Steams  county,  Qarrison, 
Mrs,  BlaUdelU 

P.  Caroliuiana,  Michx.       Grass  of  Parnassus. 

Common  through  the  south  half  of  the  state,  and  north  to  the  upper  Mississippi 
river,  Oarrtson^  and  Polk  county,  Upham;  also,  lake  of  the  Woods,  Burge$8  {MMoun), 
and  between  the  lake  of  the  Woods  and  Red  river,  "probably  about  the  northwestern 
limit  of  the  species,"  Dawson;  Pembina,  Havard, 


SAXIFRAGA,  L.       Saxifrage. 

8«  tiicuspidata,  Retz.       Saxifrage. 

North  shore  of  lake  Superior,  doubtless  in  Minnesota ;  Isle  Royale,  Whitney, 

8.  Aizoou,  J  acq.        Saxifrage. 

North  shore  of  lake  Superior,  Maeoun,  EUis;  Isle  Royale.  Whitney. 

8.  VirginiensiSy  Michx.        £arly  Saxifrage. 

Lapham.      Hastings,  Dakota  county,  Mrs,  Ray.      Rare. 

8.  Penusylvanica,  L.       Swamp  Saxifrage. 
Common,  or  frequent,  throughout  the  state. 

SUIiLIVANTIA,  Torr.  &  Gray.       Sullivantta. 

8«  Ohionis,  Torr.  &  Gray.        Sullivantia. 

Rock  bluffs  of  the  Mississippi  river,  near  Dakota,  Winona  county,  TTinc/ieU.    Rare. 

HEUCH£RA,  L.       Alum-root. 

H.  Americana,  L.       Common  Alum-root 

St.  Louis  river,  Houghton;  Cass  lake,  Schoolcraft;  Steams  county,  Campbell;  Still- 
water, If  tea  Fi«Id;  Goodhue  county,  Sandberg;  lake  Pepin,  Mi8$  Manning;  Winona 
eonnty,  Holzinger.       Infrequent. 

m 

H.  hispida,  Pursh.       Alum-root. 

Common  through  the  south  half  of  the  state,  and  in  the  Red  river  valley :  extending 
northeast  to  the  lake  of  the  Woods.  Dawson,  the  east  end  of  Rainy  lake,  Maeoun,  and 
the  upper  Mississippi  river,  Oarrtson. 

MITEL  LA,  Toum.        Miter- wort.    Bishop's-Cap. 

M.  diphylla,  L.       Two-leaved  Miter- wort. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  at  least 
to  Fergus  Falls,  Leonard,  Saint  Cloud,  CampbeU,  and  the  north  shore  of  lake  Superior, 
Agassiz, 

M.  iiuda,  L.       Naked  Miter- wort. 

Common  through  the  north  half  of  the  state ;  extending  south  at  least  to  Steams 
oonnty,  Campbell,  and  Minneapolis,  Roberts. 


A   .     •  . 
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TIAItKLLA.  I^        FaLsf.  Mitee-wort. 

T.  r-ordilolia,  L.        Kal-e  Miter  wort. 

I^iphnm.       ]^k(-<  \*.y.  }J>''  B-i  ■' :  B'.'ie  Eart^i  county.  G'fli;'.       lafrr- 

CIIKV.SO.SPI.EXIUM,  Toum.        <.or,DEN  Saxifrage. 

C  Anierii-aniiin,  S<;hwf-in.        uoldr^n  Sax.f  a^e. 

I^ake  Superior  to  the  Mi-'-issippj,  Howihtim.  Stearns  county.  Mr^.  B't^-W-.       In- 
Irequeiit.        North. 


CKASSULACE.t:.        Orpine  Family. 

PE\THOUU3I,  (ironov.         Di^c'i  S'on»-:rop. 

I*.  s<MloicU'S,  L.         I)it<:h  .Ston»v-crop. 

r.,uirii<)ri,  or  fr'Miur-nt,  throu^'h  th^-  so.ith  pjirt  of  llie  srate  ;  extending:  north  to  the 
uppr-r  MiHsisbippi  river,  fjurrifon. 

SIODUM,  Toiirn.        Stonk-crop.     Orpi NF- 
S'.  Teleph'niin,  L.         'iarden  Or/nne.     Liif-for-eier. 

Occasionally  escaped  from  cultivation,  Minneapolis,  l'i)liiiiii. 

1 1 A  MA  MELACE.t.        Witch-Hazel  Family. 

HAMAMELIS,   L.        WiTcn-HAZEL. 

II.  Vir^^iniiiiia,  L.        Witch-ILizt-I. 

Ldftlioin.  Southeastern  Winona  couuty,  between  Richmond  and  D.ikota, 
WliichdL        Rare.       Southeast. 

HALORAOE.K.        Water-Milfoil  Family. 

I\1YKI<)IM1YL,LU3I.  Vaill.        Watek-Milfoil. 

M.  sj>i<'{ituiii,  L.        Water- Miltd!. 

rreiiuent,  or  common,  tlirou^hout  the  state. 

>1.  vorti<'illatiiin,  li.        Water-Mill  iL 

i.aplmtn.       lUue  Karth  county,  Lci7»ryy.    [In  Manitoba,  A/aco»//(.]       Infreciuent. 

31.  lic*toro)>liyHiiin,  Miclix.        Waler-MilfoiL 
L(il>}iain.       Common  southwestward,  Vjthciin. 

\  Proserplnaca  palustris,  L.,  has  not  yet  l)een  observed,  but  it  probably  occurs  In 
tills  state.! 

H1PPUK18,  L.        Mare'6-Tail. 

II.  viilj^uris,  L.        Marf's-Tiul. 

Frequent,  often  conunon,  through  the  north  half  of  the  state  ;  extending  south  at 
least  to  Little  Falls  (plentiful;,  Ui>ham,  Stearns  county  (abundant),  Mrs.Blaisdcll,  and 
the  Mlnnesotii  river  near  Traverse  des  Sioux,  Parry. 
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ONAGRACEiE.        Evening-Primrose  Family. 

CIRC^A,   Tourn.  ENCnANTER's-NlGHTSUADE. 

C.  Liitetiaiia,  L.        Tall  Enchantei's-Ni^htshacle. 
Coinmou  throughout  the  state. 

C.  alpiiia,  L.        Low  Enchant^r's-NiKhtshade. 

Coninion  through  the  north  half  of  the  state  ;  extending  south  at  least  to  Anoka 
county,  Juni,  Minneapolis,  Herrich,  and  Lake  City,  Mrs.  Ray. 

GAURA,  L.        Gaura. 

G.  biennis,  L.        Gaura. 

Lake  Pepin,  Misn  Manning.       Southeast. 

G.  cocciiiea,  Nutt.*        Gaura. 

Herman,  Grant  county,  Ujtham,  RohcrU<;  ridge  east  of  the  Red  river,  near  the  Inter- 
national boundary  (infrequent),  Scott;  plains  of  the  Red  river,  Dnimmondt  Douglas. 

West. 

EPILOBIUM,  L.        Willow-herb. 

E.  spicatuni.  Lam.  (E.  an fj^usti folium,  L.)        Great  Willow-herb.    Fire- weed*. 

Common,  or  frequent,  through  the  forest  portion  of  the  state  ;  conspicuous  on  tracts 
of  burned  woodland.  A  canescent  variety,  besides  the  type,  occurs  at  the  lake  of  the 
Woods,  Dawson. 

E.  orig'anitbliiim,  Lax.   (E.  alpinum,  L  ,  var.  majus,  Wahl.)        Willow- 
herb. 

Winona  county.  Holzinger;  Minneapolis.  Kassubc;  Minneopa  Falls,  Blue  Earth 
county,  Leihcrg.       Kare  southward,  but  probably  frequent  northward. 

E,  palustre,  L  ,  var.  lineare,  Gray.        Linear- leaved  Epilobium. 

Common,  or  frequent,  through  the  north  half  of  the  state,  and  southwestward  ; 
rare  southeastward. 

E.  iuolle«  Torr.         Downy  Willow-herb. 

Blue  Earth  county,  Leilterg;  Minneapolis,  .Stmmort«;  Anoka  county,  Jimf.  In- 
frequent. 

E.  ooloratiiin,  Muhl.        Willow-herb. 

Common  throughout  the  state,  especially  northward. 

CENOTHEUA,  L.        Evening-Pjumhose. 

<E.  biennis,  L.        Common  Evening-Primrose. 
Common  throughout  the  state. 

<E.  biennis,  L  ,  var.  grand iflora,  Lmdi. 

At  the  northwest  side  of  Milie  Lacs,  Upham.  |The  var.  iiiurlcata.  Lindl,,  also  quite 
certainly  occurs  in  this  state.] 


♦Gaura  coccinka.  Nutt.  Canescent,  puberulent  or  glabrate -,  stems  sufTructicose 
and  fastigiately  branched  from  the  base,  cto  12  Inches  hit^h,  very  leafy,  ascending; 
leaTes  lanceolate,  linear-oblong  or  linear,  repand-denticulate  or  entire,  6  to  12  lines 
long,  closely  sessile  ;  flowers  in  simple  spikes  terminating  the  leafy  branches,  rose- 
color,  turning  to  scarlet;  bracts  linear,  rather  persistent,  longer  than  the  ovaries; 
oaljx-segments  linear-oblong,  shorter  than  the  narrow  infundibuliform  tube,  as  long  as 
the  roundish,  unguiculate  petals  ;  fruit  elliptical,  sessile,  short,  terete,  4-sided  above. 
Porter  and  Coulter's  Flora  of  Cohrrado. 


Fre*;aent  throacli  the  soatb  part  of  tbe  «tat«  :  extending  north  to  MiBoeapoUt, 
Roberts.  AnokA  eoanty.  Juni^  &nd  Steams  eoonty.  OirriMm  -.  bat  not  found  In  the  Bed 
river  rallef ,  Upham. 

CE.  fruticosa,  L.         Sundrop?. 

Upper  MLsslasippi  ri ret,  G«rrir/ri.       Rare.       Sooth . 

CE.  paniila,  L.  'iDcladin^  <I!    chrrsantba,  Michx.)        Small  ETenin^ Prim- 
rose. 
Throoghoat  tbe  state,  bat  iofreqaent.       Lake  of  the  Woods  IteirHm.  Burgtm:  op< 
per  Mississippi  rirer.  Garrison:  Goodboe  eoanty,  Sandtj€rg:  Lake  city,  Ifn.  Bay; 
Hesper.  Iowa,  Mrt.  Carter:  Pipestone  county,  3f rt.  Benrutt, 

<E,  serrulata.  Xutt         EveDing-Primrose. 

CommoD  in  all  tbe  prairie  portion  of  the  state  ;  abundant  in  the  Bed  rirer  Talley; 
extendinij;  northeast  to  the  oppier  Mississippi,  Houghton. 

CE.  albicaulU,  Natt.*        Whit^,  shrabby  Evening- Primrose. 

Brown's  Valley  cpetalj  white,  i  inch  long.,  Vpham:  near  Maskoda. Clay  eoanty. 
Lfi^^er/;;  Pembina,  Har'ird.        West. 

LUDWIGIA,  L.        False  Loosestrife. 

L.  polycarpa,  Short  k  Peter.        False  Loosestrife. 

Lalce  Pepin,  Ml""  Manniruj:  White  Bear  lake.  Ramsey  eoanty,  Simmont.  Rare. 
Southeast. 

L.  pahii^tris.  Ell.        Water  Purslane. 

St  Croix  river,  Pnrry.  Blue  Earth  county,  L^ifjerg.  [Saskatchewan  river,  Richard- 
stjti.i       lofrequent. 


LYTHRACE.E.        Loosestrife  Family. 


DIDIPL18,  Raf.        Didiplis. 

D.  linearis,  Raf.  (Ammannia  Nuttallii,  liray.)        Didiplis. 
Minnesota.  T,  J.  HnU,  in  Gray's  Manual.       Southeast. 

LYTHRU>I,  L.        Loosestrife. 

L.  alatiiin,  Pursh.        Loosestrife. 

Common,  or  frequeut,  through  tbe  southern  third  of  the  state  ;  extending  north  to 
Stearns  county,  Mr>^   Dlaii*dr.U,  and  the  upper  Mississippi  river.  Garrison. 

'.'Sts'ji'A  verticellata,   HRK  ,  which  occurs  on  the  upper  St.  Croix  river  In  Wiaeon- 
sin,  should  be  looked  for  in  tbe  adjoining  part  of  Minnesota.] 


*(Knothr2(A  albicaulis,  Nutt.  Perennial,  puberulent  or  hirsute;  stems  usually 
1  to  3  feet  high,  erect  or  ascending,  with  a  white,  membranous,  shining  bark ;  leaves 
very  variable,  linear  or  lanceolate,  attenuate  at  the  base,  entire  or  more  or  less  dentate; 
I>etal8  round -ovate,  more  or  less  ungulculate,  entire,  exceeding  the  stamens  and  equal- 
ing tbe  pistil,  often  nearly  white  ;  capsule  thickened  at  base,  sessile,  linear,  divartcats, 
often  flexuous  or  deflexed  ;  seeds  rather  small,  linear- lanceolate,  smooth.     PorUrtmd 
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CACTACEiE.        Cactus  Family. 

OPUNTIA,  Toum.       Peickly  Pear.    Indian  Fig.    "Cactus." 

O.  Rafinesquiiy  Engelm.        Prickly  Pear. 

On  rocks  :  at  Taylor's  Palls,  Miss  Field,  Miss  Cathcart;  in  section  17.  Hayen,  Sher- 
borne county,  U'pTiam;  Redstone,  near  New  Ulm,  Juni.  Rare.  South.  (The 
**prlckly  pear"  which  Keating  and  Sir  John  Richardson  mention  as  abundant  on  the 
Islands  of  the  lake  of  the  Woods  is  probably  Echinocystis  lobata.    3f  ocoun.) 

O-  MissouriensiSy  DC.       Prickly  Pear. 

Section  17,  Omro,  Yellow  Medicine  county,  Upham;  Pipestone  county  (plentiful  at 
the  Pipestone  quarry),  Mrs.  Bennett,  determined  by  Dr.  Engelmann,      BUtre.      South. 

O.  frasriliSy  Haw.*        Prickly  Pear. 

Plentiful  at  the  pipestone  quarry,  Pipestone  county  (**Joints  small,  terete,  with  a  ter- 
minal habit  of  growth,  making  them  somewliat  like  a  string  of  beads")*  Mrs.  Bennett, 
determined  by  Dr.Engelmann;  Redwood  Falls,  Miss  Butter.  Rare.  Southwest. 
(The  range  of  this  species  is  principally  westward,  on  the  upper  Missouri  and  Yellow- 
stone and  thence  south  ;  but  it  occurs  very  rarely  and  locally  farther  east,  being  re- 
ported X)7Swezey^  at  fiaraboo,  Wisconsin.) 


CUCURBITACE J:.         Goubd  Family. 

SICYOS,  L.       One-Srbded  Star-Cucumber. 

S*  angulatus^  L.       One-seeded  Star-Cucumber. 

Frequent  through  the  south  part  of  the  state  ;  extending  north  to  St.  Groix  Falb, 
Miss  Field,  and  Steams  county,  Oarrison, 

ECHINOCYSTIS.  Torr.  &  Gray.       Wild  Balsam-apple. 

£.  lobata,  Torr.  &  Gray.        Wild  Balsam-apple. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  in  the  Red  river 
Talley;  extending  northeast  to  Mille  Laes.  Upham,  the  upper  Mississippi  river, 
Oarrison.  the  lake  of  the  Woods,  Dawson,  and  Fort  Francis,  Rainy  river,  Macoun. 


UMBELLIFERiE.        Parsley  Family. 

HITDROCOTYLE,  Toum.        Water  Pennywort. 

H.  Americana,  L.        Water  Pennywort. 
Lapham.      Falls  of  the  St.  Croix,  Parry.      East. 

H.  unibellata,  L.        Water  Pennywort. 

North  shore  of  lake  Superior,  Juni.  Rare.  East.  [This  species  also  occurs  in 
Michigan.] 

^Opuntia  fbaoilis.  Haw.  The  Joints  are  small,  ovate,  compressed  or  turned,  or 
even  terete  ;  4  larger  spines  on  the  upper  fully  developed  pulvilli  cruciate,  the  upper 
one  buberect,  stouter  and  longer  than  the  others,  mostly  yellowish-brown ;  on  the 
lower  margin  4-6  small  white  radiating  spines  ;  bristles  few.  Fruit  apparently  some- 
what fleshy,  getting  dry  much  later  with  20  to  28  pulvilli,  almost  naked,  only  the  upper 
(met  with  a  few  short  spines  ;  seeds  few,  large,  regular.  Engelmann  and  Bigelow^  in 
Paeifle  Railroad  Report. 


SAJXICULA,  Touru.        Sanicle.      Black  Ssj^keroot. 

S.  Canadensis,  L.  Sanicle.     Black  Snakeroot. 

Cornrnoii,  or  frc-iueiit,  lhrouj:h  the  south  part  of  the  state  ;  extending  north  at  leatt 
to  Pin-  and  Sherburne  counties  cornrnon.    I'l-hnm.  and  Stearn?  county,  C•^mp^«r^. 

S.  Marylancliea.  L.        Sanicl^^.     Black  Snakeroot. 
CoiMinon,  or  fr^'^u'^nt,  throughout  the  stale. 

KKY'NGIUM,  Toarn.         Kryngo- 

E.  yuc'C-a'foliiinK  Michx.        HattlesDake->fa.ster.     Button  Snakeroot- 

(  jinmon  southeastward  ;  exteinlinj?  north  to  Kice  and  Nicollet  counties,  and  west 
to  Martin  county  and  the  southeast  p^rt  of  Brown  C'>unty,  Ui^hain. 

I>AUC'US,  Tou-n.        Carrot. 

/>.  Carat fi.   L.         Common  Carrot. 

Occasionally  spontaneous  :    Nicollet  county.  Aiton:  Lake  ('ity.  Mi'*  M'tnuino. 

CAUUlVi,  L.        Caraway. 

C.  Cann,  L.^         Common  Caraxa^/. 

'Self-seedinK*'  northeastward,  Ci'irh;  not  infre<iuent'y  adrentlve.  Todd,  Isanti  an'd 
St^elr-  countifs,  J'i>h<im. 

IM>LVT.i:Xf  A,  DC.  I'OLYT.KNIA. 

p.  Niittallii,  DC.         Polytauia. 
Lii/,}:nin.       lUre.        South. 

HERACLEUM,  L.        Cow-Parsnip. 

H.  laiiatiini,  Michx.        Cow- Parsnip. 

Fre«iuont  throui^hout  the  state;  abundant  north  of  lake  Superior. 

PEUCEDANUM,  L.        Peucedanum.     Hog's-Fenxel. 

I*,  iiiiclicaulc,  Nutt.t         Pence  hmiiin.     Hof^^'s-Feonel. 

Rock  county,  Ltihenj:  evtending  northeast  to  Saint  Clou<!,  Stearns  county  (  bluff  of 

Mi^sisslpjM  river,  nearthe  Normal  School;  l/r.-!.  /i^<:«(>id<:n,dotenniuedby  Prof.  AsaOray. 

•  AbuFitlant  on  gravelly  drift  knolls  in  southwestern  Minnesota  and  northwestern  Iowa; 

remarkable  for  bein«  the  earliest  tloweriiiK  plant  of  that  region,  blooming  almost  as 

soon  as  ih«' sfiow  has  disappjared."    Lcibtru .       Southwest. 


"f'nnim  Ctirui,  L.  Finely  pinnately  compound  leaves  ;  stem-leaves  with  slender  but 
short  tliread-shapjd  divisioFis  ;  white  tto. vers:  oblong,  highly  aromatic  fruit.  Gray*» 
FiKhl,  Fori  "t.  (I nil  ^Jurdrji  lir/tdiiu. 

U'ecckdam.m  nuoicaule,  Nutt.  Caulescent  or  sometimes  scarcely  so,  minutely 
pniinose-pubescent,  3  to  lo  inches  iiigh  ;  leafy  only  at  base  ;  leaves  biplnnate  or  ter- 
nate-blpinnate,  the  segments  incisely  lobeti  with  usually  rather  broad  and  subacute 
divisions  ;  umbel  somewliat  capitate  in  flower,  with  8  to  12  rays  ;  lovolure  none  ;  in?o- 
lucels  unilateral,  of  o  to  lu  membranously  margined,  more  or  less  united  bracts  ;  petals 
white,  with  attentiated  apex  and  «iuasi-obcordate  ;  calyx-teeth  short ;  fruit  pubescent, 
broadly  (»val,  3  to  4  lines  long  and  3  lines  broad,  the  thicklsh  wing  more  than  half  i^ 
wide  as  the  seed  ;  vitt:e  3  in  tlie  intervals,  G  upon  the  commissure,  conspicuous  ;  seed 

flattened As  observed  by  Dr,  Gray,  the  plant  does  not  accord  with  NuttalPs 

description,  nor  in  all  respects  with  the  characters  of  the  genus;  the  lateral  wings, 
however,  are  contiguous  until  the  full  maturity  of  the  seed.     Waiiion's  Rep.  in  King*» 


-..}     -.«    H.^    V^.^f.^H.     D.,'^^,11,  1 
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PASTINACA,  Tourn.       Parsnip. 
P.  sativa,  L.    (Peucedanum  sativum,  Benth.  &  Hook.)        Comtnon  Parsnip. 
Occasionally  adventive  throughout  the  state.    [Common  in  Manitoba,  Maconn.] 

ARCHEMORA,  DC.        Cowbane. 

A.  rig^icla,  DC,        Cowbane.    Water  Dropwort. 

Upper  Mississippi  river,  Garrfoo/i;  Wabasha,  O(6»o»i;  Hesper,  Iowa.  Mrs.  Carter. 
(The  var.  amblgua,Torr.  &  Gray,  probably  also  occurs  in  Minnesota.  Arthur.)  Infre- 
quent.      South. 

CYMOPTERUS,  Raf.        Cymopterus. 

C.  glonieratus,  Raf.*        Cymopterus. 

"Bend  of  Ked  river"  [at  Breckeuridge],  I/dp/iom  (according  to  his  ticket  of  speci- 
men* in  the  herbarium  of  Harvard  college,  Watftoti).       West. 

ARCHANGELICA,  Hoffm.        Archangelica. 

A,  birsuta.  Torn  &  Gray.        Archan^^lica. 

Anoka  county,  Jun/;  lake  Pepin,  3Iw/j  Manning.       Rare.       South. 

A.  atropiirpurea,  Hoffm.        Great  Angelica. 

Common,  or  frequent,  through  the  noith  half  of  the  state,  excepting  perhaps  far 
northwestward;  found  in  Clay  county  in  the  Red  river  valley,  Ge^ge;  e.\tendinK  south 
to  lake  Pepin,  JM 188  3fanntnt/,  Cannon  River  Fails,  Blake,  Snndberg,  and  New  Ulni, 
Juni. 

SELINUM,  L.        Hemlock- Parsley. 

S.  Caiiacleuse,  Michx.    (Conioselinum  Canadense,  Torr.  &  Gray.)        Hem- 
lock-Parsley. 
Upper  Mississippi  river,  Oarriaon.       Rare. 

.'ETHUSA,  L.       Fool's  Parsley. 

.E.  Cynapium,  L.        FooVs  Parsley. 

Near  Lake  City,  MUs  Manning;  Nicollet  county,  Aiton.       Rare.       South. 

♦Cymopterus,  Raf.  Calyx-teeth  rather  prominent  and  setaceous  or  lanceolate, 
minute  or  obsolete.  Petals  ovate,  oblong  or  oblanceolate,  inflexed,  quasi-emarginate. 
Disk  flattened  around  the  styles,  undulate-margined.  Fruit  ovate  or  elliptical,  obtuse 
or  retuse.subterete  or  slightly  compressed  dorsally  ;  carpels  semi-terete;  ribs  thick  and 
elevated,  all  or  only  the  lateral  ones  or  those  opposite  to  the  calyx-teeth  expanded 
into  wings;  vltta)  numerous,  narrow.  Carpophore  2-parted,  free  or  attached  to  the 
carpels.  Seeds  much  compressed  dorsally  and  more  or  less  concave  on  the  face.— 
Perennial  and  subca'spitose,  with  a  thickened  caudex  ;  leaves  pinnately  decompound, 
with  narrow,  small  or  inclsely  plnnatifld  segments;  umbels  compound,  usually  few- 
rayed  ;  Involucral  bracts  i  to  2  or  none;  of  the  Involucels  several,  very  narrow  or  broad 
and  membranous  :  flowers  white  or  yellow.    Benth.  <&  llooh. 

Cymopterus  glomeratus,  Raf.  Root  thick  and  fusiform ;  plant  3  to  8  inches 
high  ;  caudex  about  i  inch  high,  sometimes  divided,  bearing  the  leaves  and  peduncles 
at  the  summit;  leaves  on  long  petioles  ternately  divided  and  bipinnatifid,  segments 
oblong-linear;  rays  of  the  umbel  4  to  6.  very  short;  peduncles  much  shorter  than  leaves, 
6  to  12  lines  long  ;  flowers  white,  those  of  the  center  abortive,  pedicellate;  leaflets  of 
the  palraately  5.  to  7-  parted  involucel  coherent  at  base  and  partly  adnate  to  the  rays  of 
the  umbellets  ;  calyx-teeth  subulate  ;  fruit  elliptical,  4  lines  long,  wings  thickened  and 
somewhat  spongy,  more  or  less  obsolete;  vittx  in  eacli  interval  3  or  4.  in  the  commissure 
about  8.    Porter  and  Coultcr'8  Flora  of  Colorado. 


Blue  Earth  river.  Parry;  Minneapolis,  RoherU,  Upham;  extenling  north  to  the 
upper  Mississippi  river,  darrUon.       8outh. 

T.  aiireum,  Nutt.        Meadow-Parsnip. 

Common  tbrouRh  the  south  half  of  the  state  ;  extendinf;  north  to  the  upper  Mis- 
sissippi river,  Garn>to»,and  Sand  Hill  river,  Uplvam;  Pembina,  Chickcrln{j^  Havard, 

T.  aureuni,  Nutt.,  var.  apterum,  Gray.        Meadow- Parsnip. 

Minnesota  river,  Parry:  abundant  in  Martin  county,  and  in  Emmet  county,  Iowa, 
Cratty.     Perhaps  the  more  common  form  of  the  species.       South. 

T.  trifoliatutii,  Gray.        Meadow- Parsnip. 

Common  through  the  south  half  of  the  state  and  northwestward  ;  extending  north- 
east to  the  upper  Mississippi  river,  G'arn'j^on. 

T.  trifoliatuni ,  Gray.  var.  apterum.  Gray.        Meadow- Parsnip. 

Common  throughout  the  Red  river  valley  (the  prevailing  representative  of  this 
genus  north  of  Sand  Hill  river),  Utiham;  and  common  in  Emmet  county,  Iowa,  Cratty. 
Probably  the  most  frequent  form  of  the  species  in  this  state.  (The  var.  atropurpureum, 
Gray,  doubtless  also  occurs  here,  but  must  be  rare.) 

PIMPINELLA,  L.        Burnet  Saxifrage.    Golden  Alexanders. 

P.  integerriiiia,  Benth.<fe  Hook.    (Ziziaintegerrima,  DC.)       Golden  Alex- 
anders. 

Winona  county,  Holzinacr;  lake  Pepin,  MU^s  Manning;  Faribault.  Miss  Bcane; 
Martin  county  ( i»lentiful),  ('ratty;  Red  river  valley  near  Moorhead,  Ltiberg.       Local. 

CICUTA,  L.        Water-Hemlock. 

C,  iiiaeulata,  L.        Spotted  Cowbane.    Musquash  Root.     Beaver-Poi*on. 

Common,  or  frequent,  throughout  the  state  ;  abundant  in  the  Ked  river  Talley.  The 
roots  of  this  and  the  following  species  are  deadly  poison. 

C.  virosa,  L.*        Water-Hemlock.        Musquash- Poison. 

Pembina,  Ked  river  valley  (''this  species  exhibits  forms  running  toward  C. 
maculata,")  (liivUering;  fre<iuent  from  the  Ked  river  westward,  on  wet  spots  on  the 
prairie,  >/ocmi/i.  Northwest. 

C-  bulbifera,  L.        Bulb-bearing  Water-Hemlock. 

Throughout  the  state  :  common  northward,  infrequent  southward. 


♦r!i<!UTA  virosa,  L.  Koot-flbres  slcudcr.  Kootstock  short,  hollow,  with  trans- 
verse partitions,  Kadical  leaves  binlnnate ;  ultimate  leaflets  or  segments  strapshaped- 
elliptical,  entire  or  cleft,  coarsely  and  unequally  serrate.  Stem  erect,  branched,  hol- 
low, 1  to  4  feet  high.  Lower  leaves  very  large,  triangular  or  lanceolate  in  outline,  on 
thick,  hollow  petioles,  with  the  plnnie  again  pinnate  ;  the  secondary  pinnae  undivided 
or  2-  or  3-clefc  or  partite  or  pinnatlfid,  1  to  3  inches  long,  varying  in  breadth  from  H  to 
^  Inch  ;  stem-leaves  much  smaller  and  less  compound.  Umbels  flat-topped,  lax, 
stalked,  terminal  or  (from  the  growth  of  ^n  axillary  branch)  opposite  the  leaves;  nys 
of  the  umbels  1  to  2  Inches  l^ng  ;  pedicels  li  to  %  inch  long.  Involucre  none  ;  Invola- 
eel  of  numerous  linear  tapering  leaves,  shorter  than  the  flowers.  Flowers  H  inch 
across,  white.  Calyx-teeth  ovate,  much  shorter  than  the  petals,  persistent.  Petals 
roundlsh-obovate,  spreading,  slightly  notched,  with  a  small  inflexed  lobe.  Cremocarp 
with  tlie  breadth  greater  than  the  length,  which  is  one-tenth  inch,  reddiih-brown,  with 
the  vitta^  apparent  when  dry ;   ridges  broad,  little  elevated ;  styles  long,  reflexed. 
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SIUM,  L.       Watkr-Parsnip. 

S.  cicataefoliuni,Gmelin.    (S.  lineare,  Michx.)       Water-Parsnip. 
Common,  or  frequent,  throughout  the  state. 

BERUIiA,  Koch.        Water-Parsnip. 

B.  angustifolia,  Koch.    (Sium  angustifolium,  L.)        Water- Parsnip. 
Cold  springs,  Mankato  and  Kasota,  Leiherg.      Infrequent.       South. 

CRYPTOTJENIA,  DC.       Honewort, 

€•  Canadensis,  DC.        Honewort. 

Common  through  the  south  part  of  the  state,  extending  nortli  to  the  upper  Missis- 
sippi river ;  Fond  du  Lac,  at  west  end  of  lake  Superior.  Mm.  Herrick. 

OSMORRHIZA,  Raf.         Sweet  Cicely. 

O,  longistylis,  DC.        Smoother  Sweet  Cicely. 
Common  throughout  the  state. 

O.  brevistylis,  DC.        Hairy  Sweet  Cicely. 
Frequent  throughout  the  stikte. 

CONIUM,  L.       Poison  Hemi4>ck. 

C  tnaculatum,  L.        Poison  Hemlock. 

Red  river  valley  near  Saint  Vincent,  Scott.       Infrequent. 


ARALIACEiE.        Ginseng  Family. 

ARALIA,  Toum.       Ginseng.    Wild  Sarsaparilla. 

A.  racemosa,  L.       Spikenard. 

Frequent  throughout  most  of  the  state ;  common  iu  Todd,  Stearns  and  Brown 
eonntles ;  rare  far  north  ward. 

A.  hispida,  Vent.        Bristly  Sarsaparilla.     Wild  Elder. 

Common  along  the  north  shore  of  lake  Superior,  Roberts,  Juni;  extending  south  to 
the  Falls  of  the  St.  Croix,  Parry,  and  to  Dakota  county  (frequent),  Upham.     Northeast 

A.  nudicauliH,  L.        Wild  Sarsaparilla. 
Common  throughout  the  state. 

A.  quinquefolia ,  Decaisne  &  Planch.        Ginseng:. 

Throughout  the  state,  excepting  perhai>s  northwestward;  local,  wanting  in  some 
districts,  rare  far  northward ;  frequent,  occasionally  abundant,  in  the  region  of  the 
upper  Miuissippi.  and  in  Mille  Lacs,  Pine,  Anoka,  Hennepin  and  Brown  counties. 
Larf e  quantltieB  of  the  aromatic,  medicinal  root  of  this  plant,  mostly  dug  by  the  Chip- 
pewa Indians,  are  bought  every  year  in  the  north  part  of  the  state,  the  price  being 
about  a  dollar  per  pound .  It  is  mostly  exported  to  China  ;  and  the  annual  exportation 
of  this  article  from  the  United  States,  mainly  from  Pennsylvania,  West  Virginia.  Ohio, 
Mlcnigan,  Wisconsin  and  Minnesota,  amounts  to  about  9700,000.  U.  S.  Agricultural 
Report  for  1877,  p.  546. 

A*  tiifolia,  Decaisne  &  Planch,        Dwarf  Ginseng.    Ground-nut. 

Bast  part  of  the  state,  extending  north  to  Pine  county,  Clark;  lake  Pepin,  Miss 
Manning;  Nicollet  county,  Lclbcrg. 


CORNACE.E.        Dogwood  Family. 

COKNUS,  Tourn.        Cornel.    Dogwood. 

C  Cauadensis,  L.        Dwarf  Cornel,    BuDcli-betry. 

Abundant  throujjjb  the  n<^rth  part  of  the  state  ;  extending  south  to  Fergus  Falls, 
Leonard,  Wadena  county,  Uijham,  Minneapolis.  Trim7<<r//,  Robertas,  and  Saint  Paul 
(rare,),  M  i"'*  Cathcart;  rare  and  local  farther  southeast,  as  in  Wabasha  county,  Holzin- 
{/er,  3/f^>  Maiiniiuj. 

C.  eirciiiata,  L'Her.        Round-leaved  Dojfwood. 
Fre<juent,  occasionally  common,  throughout  the  state. 

V.  sericea,  L.        Silky  Cornel.     Kinnikinnick. 

Frciiuent  throughout  the  state,  excepting  far  northward.  The  inner  bark  of  this 
and  the  next  following  species,  the  leaves  of  the  bcarberry  (Arctostaphylos  Uva-ursi), 
and  leaves  of  sumach,  gathered  when  they  turn  red,  are  each  used  by  the  Indians, 
under  the  name  Kinnikinnirh.  to  mix  with  their  tobacco  for  smoking.  I'arry  states 
that  the  bark  of  this  species,  wherever  it  is  found,  is  preferred  for  this  purpose  ;  and 
that  the  bark  of  the  next  is  commonly  substituted  for  it  by  the  Indians  about  lake 
Supeiior. 

C  stolonilera,  Micbx.        Ked-osier  Dojfwood.    Kinnikinnick. 

Abundant  through  the  north  half  of  the  state,  and  common  southward  to  Wioooa 
and  Mower  counties,  Winch»U.  and  Blue  Karth  county,  L>/i<im;  but  scarcely  reaching 
into  Iowa  (in  Emm«t  county,  rare.  Crafty  \  The  name  of  the  Kedwood  river,  which  is 
a  translation  of  its  original  Indian  name,  is  said  by  Prof.  A.  W.  Williamson  to  be  prob- 
ably derived  from  this  or  the  preceding  species  of  Kinnikinnick. 

C,  asperitblia,   Michx.        Rouerh-leaved  Dogwood. 

Blue  Earth  river.  Parri/,L<fi^cr(/;  Cannon  River  Falls,  B/(i/i€,  6'rtMd/>er(/;  Hesper, 
Iowa  (common),  Afr;<.  Carter.       South. 

C.  paiik-iilata,  L"Her,        Panicled  Cornel. 

Common  through  the  south  half  of  the  state,  and  in  the  Red  river  valley  ;  the  most 
plentiful  specifs  of  cornel  in  the  Big  Woods;  extending  north  to  Todd  and  Wadena 
counties  (common;,  U}>ham,  but  not  reported  in  the  region  of  the  upper  Mississippi 
river  and  northeastward. 

C.  alteniifolia,  L.        Alternate-leaved  Cornel. 

Frequent,  occasionally  common,  throughout  the  state,  excepting  far  northward, 
where  it  is  rare  (at  Poplar  river,  north  of  lake  Superior,  Juni). 


CAPRIFOLIACE.E.*        Honeysuckle  Family. 

LfNN.KA,  Gronov.        Linn^.a.    Twin-flower. 

Li.  borealis,  Gronov.        Linna^a.    Twin-flower. 

Abundant  north  of  lake  Superior  and  thence  to  the  sources  of  the  Mississippi  and 
northward  ;  St,  Louis  river  (usually  having  five  perfect  stamens),  Mrs.  Herrick;  extend- 
ing southwest  to  Wjidena  and  Todd  counties.  Upham,  and  south  to  Minneapolis  (at 
lake  Calhounj,  liohtrt!*.    In  the  noitheast  part  of  the  state, "this  pretty  little  plant,  the 


♦Advance  sheets  of  anew  part  of  Professor  Gray's  Synoptical  Flora  of  IS'arth 
America  (\'o\.  I,  Part  II  ;  Caprifollaceie  to  Compositne,  inclusive),  kindly  sent  by  him 
while  this  catalogue  was  in  process  of  being  printed,  have  supplied  very  important  cor- 
rections, especially  in  synonymy,  as  well  as  numerous  additions,  and  valuable  aid  in 


tHo   ctotumutitu   i\t    nruitirft  rtlii  <^    •■•■•t<~r<^ 
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Dwarf  Gorael  and  the  CllotoDia  are  the  most  common  small  flowering  plants  found  in 
the  moss-carpeted  forest.*'    Roberts. 

SYM PHOBIC ARPOS,  Dill.       Snowberrt. 

S,  occidentalis ,  Hook.       Wolf  berry . 

Common,  often  abundant,  through  the  south  half  of  the  state;  and  northwesterly 
from  Wadena  county  to  the  Red  river  valley,  Uphamt  and  the  lake  of  the  Woods,  Daw 
son;  infrequent  northeastward.  [North  of  lake  Superior,  Agataiz.] 

8.  racemosus,  Michx.       Snowberry. 

Lake  Pepin,  Miss  Manning;  sources  of  the  Mississippi,  Houghton,  OarrUon;  Red 
river  valley,  Scott,      North. 

S«  racemosus,  Michx.,  var.  pauciflorus,  Robbins.       Snowberry. 

Lake  Pepin,  MiS8  Manning;  Minneapolis,  Winehell;  Stillwater,  MUs  Field;  Red- 
wood Falls,  Pemberton;  Isanti,  Crow  Wing  and  Wadena  counties,  Upham,      North. 

8.  vulg^aris,  Michx.        Indian  Carrant.    Coral-berry. 

Lake  Pepin,  Miss  Manning;  Blue  Earth  county,  Leiberg;  Hennepin  county.  Her- 
rich;  upper  Mississippi  river,  Oarrtson,       Rare.      South. 

liONICEB A ,  L.       HoNETSUCKLE.    Woodbine. 

[L.  grata,  Ait.,  has  been  several  times  reported  in  this  state  ;  but  Gray's  Synoptical 
Flora  of  N.  A,  shows  that  these  references  doubtless  belong  to  some  other  species.] 

Lim  Sullivantii,  Gray.    (L.  flava,  in  part,  Gray's  Manual,)      Yellow  Honey- 
suckle. 

Winona  county,  Holzinger;  Lake  City,  Miss  Manning;  Cannon  River  Falls,  Blake, 
Sandberg;  Hennepin  county,  WincheU;  Fergus  Falls,  Leonard, 

Ij«  glauca,  Hill.  (L.  parviflora,  Lam.,  and  var.  Dougla:»ii,  Gray,  in  Manual,) 

Yellow  Honeysuckle.    Crimson  Honeysuckle. 

Common,  or  frequent,  throughout  the  state.  This  species  wilh  "crimson  or  deep  dull 
purple"  flowers  has  been  noted  by  many  observers  in  all  parts  of  the  state  as  a  distinct 
variety,  but  Gray's  Synoptical  Flora  of  N,  A.  does  not  separate  It  from  the  type  with 
greenish  yellow  flowers. 

li.  hirsuta,  Eaton.        Hairy  Honeysuckle. 

Lake  Superior  to  the  source  of  the  Mississippi,  Houghton ;  common  north  of  lake 
Superior,  Juni ;  Carlton  county,  Roberts ;  Pembina,  Chichering,  Havard,      North. 

li  •  involucrata ,  Banks.        Involucrate  Honeysuckle. 

Isle  Royale,  lake  Superior ;  doubtless  also  in  northern  Minnesota. 

li.  ciliata,Muhl.        Fly-Honeysuckle. 

North  of  lake  Superior,  Juni;  Hennepin  county,  TTin^/ieZ^*  frequent  at  Hesper,  Iowa, 
iirs.  Carter. 

li.  caeriilea,  L.        Mountain  Fly  Honeysuckle. 

North  shore  of  lake  Superior  (swamp near  Port  Arthur),  Macoun;  doubtless  in  north- 
eastern Minnesota. 

L,  oblongifolia,  Hook.        Swamp  Fly- Honeysuckle. 
Kanabec  county,  Upham.      North. 

DIER  VILLA,  Tourn.        Bush- Honeysuckle. 

D,  trifida,  Mcench.        Bush-Honeysuckle. 

Throughout  the  state;  common,  often  abundant,  northward,  and  frequent  south- 
ward. 
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TRIOSTEU3I,  L.        Ferer-wort.    Horse- Gentian. 

T.  perfoliatani,  L.        Fever- wort.    Horse-Gentian. 

Frequent  through  the  soatb  part  of  the  state:  extendioK  north  to  Steams  and  Todd 
counties,  Upham. 

ADOXA,  L.        M06CHATEL. 

A.  3IosohatelIiua,L.*       Moschatel.    Hollow-root.     Mnsk  Crowfoot 

Beside  Rolling  stone  creek,  three  miles  west  of  Minnesota  City,  Winona  county, 
Holzirnjer;  Vasa,  Goodhue  county.  Sandberg .  Rare.  (Also  found  at  Decorah,  Iowa, 
and  on  the  Rocky  mountains  in  Colorado  ;  common  far  north  in  British  Amerlea.) 

8AMBUCUS,  Toum.        Elder. 

S.  Canadensis,  L.        Ck)mmon  Elder.    Sweet  Elder. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  rare  northwesterly 
to  Otter  Tail  and  Becker  counties. 

S.  raceniosa,  L.    (S.  pubens,  Michx.)        Red-berried  Elder. 
Common,  or  frequent,  throughout  the  state. 

VIBURXU3I,  L.        Arrow- WOOD.    Laurestinus. 

V,  Lentago,  L.        Sweet  Viburnum.    Sheep- berry.    Black  Haw. 

Common  through  the  south  half  of  the  state  ;  extending  north  at  least  to  Cass 
county  r  Fish -hook  lake)  and  the  White  Earth  reservation,  Garrison^  and  to  Pembina, 

Chicheriiuj,  Scott, Havard. 

V.  cassinoides,  L.    (V.  nudum,  L,,  var.  cassinoides,  Torr.  &  Gray.) 
Withe- rod. 
I'pper  Mississippi  river  and  White  Earth  reservation,  (ktrrison. 

V.  dentatuiu,  L.        Arrow-wood. 

White  Earth  reservation.  Garrison;  Fergus  Falls,  Leonard;  Minnesota  river,  Peary; 
PlpeBtone  county,  Mr%.  Bennett;  New  Ulm  (common),  Juni;  Minneapolis,  Orisicold, 
Kamubr;  lake  Pepin.  Sliss  Majining. 

V.  pubescens,  Pareh.        Downy  Arrow- wood. 
Common,  or  frequent,  throughout  the  state. 

V,  acerilbliuni,  L.        Maple-leaved  Arrow-wood.    Djckmackie. 

White  Earth  resei-vatlon,  Garrison;  I-Ake  City,  Afr8.  Ray.  Infrequent.  South- 
east 

[V.  pauciflorum,  Pylaie,  will  doubtless  be  found  in  northern  Minnesota;  and  per- 
haps also  V.  lantanoides,  Michx.] 

V.  Opulus,  L.        Cranberry-tree.     Bush  or  High  Cranberry. 

Common  through  the  north  half  of  the  state  and  in  the  Big  Woods  ;  frequent  thence 
southeastward ;  absent  far  southwest.    Fruit  much  used  for  sauce.    The  name  Pembina, 

♦Adoxa,  L.  a  genus  of  but  a  single  species,  widely  distributed  thronicbout  the 
cooler  parts  of  the  globe.  Flowers  perfect.  Tube  of  the  calyx  coherent  with  the  lower 
pan  of  thf  ovary,  the  limb  slightly  2—3  cleft  Petals  4—5.  Inserted  on  the  limb  of  the 
calyx,  united  at  the  base,  spreading.  Stamens  4—5,  each  filament  2-parted  ;  the  dlvb- 
ions  bearing  each  a  single-celled  peltate  anther.  Styles  4-5,  subulate.  Fruit  an  herb- 
aceous and  Juicy  berry,  4— 5-celled  ;  each  cell  with  a  single  suspended  seed.  Seeds 
compressed,  with  a  membranaceous  margin. 

A.  MoscHATELLiNA.  L.  A  Small  perennial  herb,  with  the  odor  of  mnsk  ;  root  tuber- 
ous ;  radical  leaves  twice  ternately  compound,  on  long  petioles,  the  eauUne  solitary, 
1—2  ternate  or  incised  ;  flowers  4—0  (greenish)  in  a  terminal  capltulum.  the  lateral  ones 
mostly  pentamerous.  the  terminal  tetranierous.    Torrey  and  Oray'$  Flora  of  N,  A^  as 


*  - .«  1 
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Vorne  first  by  a  river,  and  thenoe  given  to  a  town  and  county,  is  stated  by  Keating  to 
be  from  the  Chippewa  word  for  this  fruit,  **ttnepeminan,  which  name  has  henn  short- 
ened &nd  corrupted  into  Fwibina  (Viburnum  Oxyooccos)."  Narrative  of  Long^s  Eocpe- 
dition,  vol.  ii,  p.  38  ;  see  al#o  p.  127. 


RUBIACEiE.        Madder  Family. 

GALIUM,  L,        Bkdstraw.    Clbayebs. 

G.  Aparlne,  L.        Cleavers.    Goose-Grass. 

Stearns  county,  3fr8.  Blaiadell;  Minneapolis,  Robert^*;  Faribault,  MiasBearie;  Good- 
hue county,  Sandherg'^  common  at  Hesper,  Iowa.  Mrs.  Carter-^  frequent  in  Emmet 
county,  Iowa.  Cratty. 

G«  asprelluni,Michz.        Rou^h  Bedstraw. 
Common,  or  frequent,  throughout  the  state. 

G.  coiiciDiiuiii,  Torr.  &  Gray.         Bedstraw. 

Miimeapolls,  RoherU;  Blue  Earth  county,  Leiberg;  Martin  county  (abundant), 
Cratty;  Fergus  Falls.  Leonard.       South. 

G.  trifiduni,  L.  (G.  tinctorium,  L.)        Small  Bedstraw.    Dyer^s  Cleavers. 

Common,  or  frequent,  throughout  the  state;  exhibiting  within  our  limits,  the  three 
varieties  mentioned  by  Gray's  Manual. 

G.  trifiduniyL.,  var.  pusilluni.Gray.       Small  Bedstraw.    Dyer'H  Cleavers. 
Pembina,  Havard.       North. 

G.  trifiduni,  L.,  var.  latifoliuni,  Torr.        Dyer's  Cleavers, 
Minneapolis,  Roberts, 

G.  trifloruiii,  Micbz.        Sweet-scented  Bedstraw, 

Throughout  the  state;  common  northward,  frequent  southward. 

G*  circa^zans,  Micbx.        Wild  Licorice* 
Lapham.      Bare.      Southeast. 

G.  lanceolatuiii,  Torr.        Wild  Licorice. 
Goodhue  county,  Sandberg.      Rare.       East. 

G,  boreale,  L.        Northern  Bedstraw. 
Abundant,  or  common,  throughout  the  state. 

CEPHALANTHUS,  L.       Button-bush. 

C«  occideiitali8,  L.        Bntton-bush. 

Lapham.  Taylor's  Falls,  Roberts;  shore  of  lake  Pepin  in  Wisconsin,  Miss  Man- 
ning,     South, 

4 

MITCHELL  A,  L.        Partridge-berry. 

M.  repens,  L.        Partridge-berry. 

St.  Croix  river.  Parry,  Miss  Field;  upper  Mississippi  river.  Garrison;  northern  Kan- 
abec county  (common),  Upham;  abundant  at  Taylor's  Falls  and  Duluth,  Miss  Cathcart, 

HOUSTONIA,  Gronov.        HousTONfA. 

H.purpurefly  L.,  var.  longifolia,  Gray.        Houstonia. 

Frequent  throughout  most  of  the  state.  Gooseberry  river,  lake  Superior,  Juni; 
St.  Louis  river,  Houghton;  lake  of  the  Woods,  Dawvon;  and  thence  south  at  least  to 


VALE^IA^f  ACEi.        Valeria:?  Familt. 


VALERIANA,  T^crt. 


•  A 


V.  ednlLs  N'itt-        Viierikt- 

FarttoA.;,  JfUt  Be/m^:  Wiaoc^  ««2.:y.  Hi'-ruic^r  ■  f/T'jre  cooMtj,  Mrt .  C'oner: 
V   i7:T^jea.  EasJu,  probably  a^JO  oecnn  aonlv&rl.. 

VALERIAXELLA^  Tocrc.       Fedl&,  G*rtii.j  Coiw    Sal^s. 

Lamb  Lkttccb. 

V.  chenopodifolij,  DC.    •  F.   Fa^pjnc:,  Tiir.  ^  «iraj.;        Com  Salad. 
Lamb  LeCtaoEr. 
L^ice  P'tptn,  Jfict  J£3n>%ir^  ;  eastern  E:c<»  eo^mtj  eomm<»\  CpAdm.        ^niThfiM' 

V.  radiata,  I>iifr^ne.    fF.  radia^a.  MicLx.)        Com  Salad.    Lamb  Lettaee. 
Lap^uim.       Cannon  KiT^r  F»::*.  B:*a'.^,ST.'uJl<r.y.       Rare,       :kMibeasc. 

DIPSACE.E.        Teasel  Family. 

DIP8ACUS,  Toura.        Tea;^]. 

D.  tylrtJitrUf  Mill.         If iW  TeaseK 

Lake  Pepin,  Muij*  Manning.       lafrequent. 

COMPOSIT.t.        Composite  Family. 

VEKXOXIA,  r:Jchreb.        Irox-weed. 

V.  Xoveboracen.siH,  Willd.        Iron-weed. 

Upp*:r  Mississippi  rlTer,  H'>u<//if/>«;    Hennepin  county,  Hcrrick  ;  St.  Pan],  f  eikf ; 
P«Iue  Earth  county,  L^Ahtrfj,       Southeast. 

W  fasciculata,  Michx.        Iron-weed. 

^'ornrnon  throu;<h  the  south  halt  of  the  state  and  In  the  ^d  river  Talley,  Upkam, 

LIATKIS,  Schreb.         Button'  Sxakeroot.      BLAZiyo-STAR,     Gat 

Feather. 

li.  Hquarrona,  Willd.        Blazing-Star. 

Coriiiiion  through  the  south  part  of  the  state  ;  extending  north  to  tbe  upper  Mbait- 
slppl  river,  (JarrU'on. 

[L.  •quarrosa,  VVilId.,  var.  luterniedia.  DC.  (heads  narrow  ;  bracts  of  tbe  iDTOlnere 
erect  or  little  spreading,  less  prolon^eclj.  probably  also  oecurs  in  tbb  state,  accordtaif 

tn  llrtkv'm  .*^n„/,r.Hrn1  Vh.rn  t.f   W      4    ^ 
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li.  cyUndracea,  Michx.       Batton  Snakeroot.    Blazing-Star. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extendiDR  north  to  the 
upper  Mississippi  riTer,  Houghton^  Oarrison,  and  Fergus  Falls,  Leonard. 

Jj.  scariosa,  Willd.       Blazing-Star.    Gay  Feather. 

Common,  often  abundant,  through  the  south  half  of  the  state,  being  the  most  plen- 
tiful species  southwestward ;  also  common  in  the  Bed  river  Talley,  especially  north  of 
Sand  Hill  riTer  and  along  the  old  Pembina  trail,  Vpham;  extending  northeast  to  the 
npper  Mississippi  river,  Houghton.  (A  remarkable  form  of  this  species,  bearing  the 
beads  at  the  end  of  leafy,  ascending  branches,  2  to  6  inches  long,  was  found  In  a  bog 
near  Mankato  by  Mr.  Leiberg.  White-flowered  specimens  have  been  collected  by 
Jfr.  TT.  H.  Kelley,  at  Dellwood,  White  Bear  lake,  Ramsey  county.) 

li.  spicata,  Willd.       Blazinpr-Star. 

Lake  Pepin,  3fi88Afann<n(r;  Minneapolis,  Kaambt;  Anoka  county,  also  New  Ulm, 
Juni;  Blue  Earth  county,  Leiherg,  Oedge;  Kandiyohi  county,  Upham;  Fergus  Falls, 
Leonard.      Less  frequent  than  the  last  and  the  next       South. 

Li.  pycnostacliya,  Michx.       Blazing-SUur. 

Common  through  the  south  half  of  the  state ;  very  abundant  in  the  Bed  river  valley 
In  Clay  and  Norman  counties,  but  rare  or  Infrequent  north  of  Sand  Hill  river.  Upham, 
This  species  is  three  weeks  earlier  In  flowering  than  L.  scariosa,  and  prefers  moister 
ground . 

L.  punctata.  Hook.*       Blazing-Star. 

Generally  common  on  the  drier  portions  of  the  prairie.  In  the  west  part  of  the  state, 
extending  east  to  Martin  county,  Cratty,  Saint  Peter,  Oedge,  and  the  St.  Croix  river, 
8wezey\  but  Infrequent  north  of  the  Saud  Hill  river ;  seen  In  Kittson  county  only  at  the 
Ridge,  twelve  miles  east  of  Saint  Vincent,  Vpham,  Davi>9on\  also  found  at  Pembina, 
Havard. 

KUHNIA,  L.       KuHNiA. 

K,  eupatorioideSy  L.       Kuhnia. 

Frequent,  or  common,  through  the  south  part  of  the  state;  Goodhue  county.  Sand- 
berg^  Hennepin  county,  Herrick;  Blue  Earth  county,  Leiberg'^  common  southwestward 
(leaves  broadly  lanceolate,  deeply  toothed),  Upham;  extending  northwest  to  Devirs 
lake,  Dakota.  Qeyer. 

K.  eupatorioideSy  L.,  var.  corymbulosa,  Ton*.  &  Gray.f       Kuhnia.     > 

Prairies  and  plains,  Illinois  to  Dakota  and  Nebrasj^a,  and  south  to  Alabama  and 
Texas,  Oray*8  Synoptical  Flora  of  N.  A.;  therefore  doubtless  in  southern  and  western 
Minnesota. 


*  LiATRis  PUNCTATA,  Hook.  Stenis  8  inches  to  3  feet  high,  from  a  thick,  knotted, 
fusiform  root,  glabrate,  leafy  to  the  top;  leaves  linear,  rigid,  strongly  punctate  on  both 
sides,  glabrous  or  their  margins  somewhat  dilate,  lower  ones  3  to  6  inches  long,  slightly 
3-nerved,  l  to  3  lines  wide,  pungently  acute;  heads  in  a  dense  spike,  4  to  10  inches  long, 
4-  to6-flowered  ;  flowers  reddish-purple;  scales  of  the  cylindraceous  Involucre  oblong, 
strongly  punctate,  Imbricated,  appressed,  with  mucronate,  acuminate,  rather  spread- 
ing tips,  margins  woolly-ciliate;  bristles  of  the  pappus  about  30,  purplish  or  white, 
very  plumose  ;  achenla  hairy.   Porter  and  CouUer's  Flora  of  Colorado. 

tKuHKiA  BUPATOBioiDBS,  L.,  var.  coBYMBUiiOSA,  Torr.  &  Gray.     A  foot  or  two 
high,  stouter,  somewhat  cinereous-pubescent  or  tomentulose  :    leaves  rather  rigid  and 
sessile,  from  oblong  to  lanceolate,  coarsely  vein^  :  heads  rather  crowded.    Chray's  Syn- 
opticdl  Flora  of  N.  A. 


E.  purpuream,  L.        Joe-Pye  Weed.    Tnimp^^t-weed. 
Common  cbron^hoat  the  stat«. 

E.  piirpareani,  L.,  var.  niacalatam,  Ddr\*        Joe-Pye  Weed.     Trum- 
pet-weed. 
FreqaeDt,  or  eornmoD,  tliroogbout  the  state. 

E.  alti.H.simiiin,  L.        TdJl  BDneset. 

Lapfuim.         Goodhue  couotj,  Sandlj^.rg ;     Blae  Earth  eoonty.  Leiberg,  GtdQt. 
Kare.       South. 

E.  per fol latum,  L.        TDoroaghwort.     Boneset. 

Cornmoo.  or  frequ^ut.  through  the  sooth  half  of  the  state  ;  apfwr  Mississippi  river. 
Oarri^/n  ;  !e&s  frequent  farther  oorth  to  the  lake  of  the  Woods,  Davcwn.  Well  knovm 
as  a  bitter  toLlc. 

E.  wrotiniini,  Michx.        Thoroujjhwort,     Boneset. 

Jyiphnm.  Todd  county  (frequent;,  L'p/i^m;  Martin  county,  and  Emmet  county, 
Iowa 'common),  Crntty.       Sooth. 

E.  ageratoides,  L.  f.        White  Snake-root. 
Conirnon,  or  frequent,  throughout  the  state. 

PETASITES,  Toum.     fN.\RDOSMiA,  Cass.)        Sweet  Coltsfoot. 

P.  sag^ittata,  Gray.t    ^N.  sagittata,  Hook.)        Sweet  Coltsfoot. 

Red  river  valley  near  Saint  Vincent  Tin  a  *'low  damp  tbiclcet ;  in  foil  bloom  in  tlM 
first  week  of  May  ;  seed  nearly  ripe.  June  4 ;  flower  with  an  odor  like  that  of  Crataegus, 
white,  tinged  with  purple";,  Daxc'*'m;  also  on  Roseau  river,  Scolt.     Rare.      Northwest. 

P.  palmata,  Gray,  <^N.  palmata,  Hook.)  probably  also  occorsin  Minnesota.] 

TUSSILAGO,  Toum,        Coltsfoot. 

T.  Farfara,  L.         Coltsfoot.     *'Ginf/er-root."' 

Nortbeaslward,  "much  used  as  a  cough  medicine,"  Clarh-  lake  Pepin,  Mus^  Man- 
niJifj. 

ADENOCAUIjOX,  .  Hook.        Adenocaulon. 

A.  bicolor,  Hook.        Adenocaulon. 

Stearns  county,  Garrison.       Rare.       North. 

ASTER,  Tourn.        Starwort.    Aster. 

A.  coryiiibo.su.s.  Ait.        Aster. 

Hennepin  county, /io^crt*.    [North  of  lake  Superior,  .^igcw^iz.]       InlreqaeDt. 

A.  iiiacropbylliis,  L.        Lar^e-leaved  Aster. 

Abundant  north  of  lake  Superior.  Roberts;   lake  of  the  Woods,  Dawson  ;  upper 


*  KuPATORiuM  PUBPURKUM.  L  ,  var.  MACULATUM,  Darl.    CommoD  Id  open  ground, 
3  or  4  feet  high,  often  roughlsli-pubescent :    stem  commonly  purple,  striate  or  salcate ; 
leaves  somewhat  rugose,  3— 5-nate  :  inflorescence  more  compact  and  depressed.    .    . 
.     .    The  most  widely  distributed  form.     Oray's  Synoptical  Flora  of  JS .  A. 

tPKTASiTRSSAGiTTATA,  Gray.  Leaves  from  deltoid-oblong  to  reniform-hastate, 
from  acute  to  rounded-obtuse,  repand-dentate,  very  white-tomentose  beneath,  when 
full  grown  7  to  10  inches  long  :  heads  short-racemose,  becoming  corymbose  :  ligulet 
equalling  or  shorter  than  the  disk.    Oray's  Synoptical  Flora  of  2V.  A, 
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Mississippi  river,  Garrison ;  Todd  and  Crow  Wing  counties  (common),  Upham;   Wliite 
Bear,  Ramsey  county,  Simmons.      North  and  east. 

A.  sericeus,  Vent.       Silky  Aster. 

Common  through  the  south  half  of  the  state,  and  frequent  in  the  Red  river  valley, 
Upham ;  extending  northeast  to  the  upper  Mississippi  river,  Oarrison,  and  the  mouth 
of  Rainy  river,  Ma4:oun. 

A.  pateuH,  Ait.       Aster. 

Upper  Mississippi  river,  Oarrison;  Fergus  Falls,  Leonard;  Douglas  county,  Mrs. 
Terry;  Anoka  county,  Juni;  Blue  Earth  county,  Oedge.       Infrequent.       South. 

A.  laevis,  L.       Smooth  Aeter. 

Frequent,  or  common,  in  both  var.  laevlgatus  and  var.  cyaneus,  of  Gray's  Manual^ 
through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  extending  northeast  to 
Crow  Wing  county.  Upham. 

A.  azureus,  Lindl.       Azure  Aster. 

Prairies  of  the  Blue  Earth  river,  Oeyer;  Goodhue  county,  Sandherg;  Minneapolis, 
TtDining,  Roberts;  Douglas  county,  Mrs.  Terry.       South. 

A.  Shortfiy  Boott.       Short's  Aster. 
Lapham.       Rare.       Southeast. 

A.  undulatuSy  L.        Wavy  A^ter. 

Lapham.  Douglas  county,  Mrs.  Terry;  Blue  Earth  county,  Oedge.  Infrequent. 
South. 

A.  cordifolius,  L.        Heart-leaved  Aster. 

Common  in  woods  through  the  south  half  of  the  state,  and  in  tlie  Red  river  valley ; 
only  reported  northeastward  by  Juni  at  Little  Marais,  lake  Superior. 

A.  8agittifolius,  Willd.        Arrow- leaved  Aster. 

North  of  lake  Superior  (abundant),  Roberts,  Jimi;  Douglas  county,  Afrs.  Terry;  falls 
of  the  St.  Croix.  Parn/;  Minneapolis,  Roberts;  lake  Pepin,  Miss  Manning;  Minnesota 
river,  Oeyer;  Emmet  county,  Iowa  (common),  Cratty;  and  westward  into  Dakota,  Oray*s 
Synoptical  Flora  of  N.  A. 

A.  Drummondii,  Lindl,*        Drummond^a  Aster. 

Open  grounds  and  border  of  woods,  Illinois  and  Minnesota  to  Texas.  Forms  pass 
into  A.  sagittlfolius.    Oray's  Synoptical  Flora  of  N.  A. 

A.  ericoides,  L,  var.  villosiis,  Torr.  &  Gray.        Heath-like  Aster. 
Blue  Earth  county,  Oedge.       South. 

A.  niultiilorii8,  Ait.        Many- flowered  Aster. 

Common,  often  abundant,  through  the  south  half  of  the  state  and  in  the  Red  river 
valley  ;  extending  northeast  to  Todd  and  Crow  Wing  counties  (common),  Upham. 

A.  dumosus,  L.       Aster. 

Lake  Pepin,  Miss  Mantling;  Blue  Earth  county,  Oedge.      Infrequent.      Southeast. 

A.  viniineuSy  Lam.  (^A.  Tradescanti,  in  Gray's  JfanuaZ.)        Aster. 

Lake  Pepin,  Miss  Manning;  Douglas  county,  Mrs,  Terry;  common  southward  and 
westward, /uni,  LTph^rm. 


*ASTEB  Dbummondii,  Lindl.  Pale  with  a  fine  and  mostly  soft  cinereous  pubes- 
eence  ;  leaves  from  cordate  to  cordate-lanceolate  and  mostly  on  margined  petioles,  or 
the  small  uppermost  lanceolate  and  sessile  by  a  narrow  base,  obtusely  or  acutely  ser- 
rate (the  large  4  inches,  smaller  about  an  inch  long),  sometimes  scabrous  above  :  bracts 
of  the  involucre  acute  or  acutish;  rays  violet*  blue  or  paler,  3  to  5  lines  long.  Oray*s 
Synnptical  Flora  of  N.A. 


A.  Tradescantiy  L.*       Tradescant's  Aster. 

Opeu  grounds,  Canada  to  VlrgiDia,  lUinoIa  and  Saskatchewan.  Nearly  allied  with 
the  two  preceding  and  the  two  following  species.    Gray*$  Synoptical  Flora  of  N.A, 

A.  difTuHUSy  Ait.     (A.  miser,  in  Manual.)       Aster. 

Throughout  the  state.  Common  north  of  lake  Superior,  and  at  Minneapolis,  Rob- 
erts: lake  of  the  Woods,  Dawson;  Todd  county,  Upham;  St.  Croix  rlTer,  Parry;  Good- 
hue county,  Sajidbcrg;  Blue  Earth  county,  Liiherg;  Emmet  county,  Iowa,  Cratty, 

A.  paniculatus.  Lam.    (A.  simplex,  and  A.  tenoifolius,  partly,  in  Mantiol.] 

Panicled  Aster. 
Common,  or  frequent,  throughout  the  state  ;  especially  plentiful  westward. 

A.  polyphylliiSy  Willd.f    (A.  tenuifoiius,  partly,  in  Manual.)        Aster. 

Notes  of  A.  teuuifolius,  as  described  in  Gray's  Af anual,  probably  belonging  in  part 
to  A.  polyphyllus,  are  as  follows :  upper  Mississippi  river,  Houghton;  Fergus  Falls, 
Leonard;  Douglas  county,  Mrs,  Terry;  Wadena  and  Todd  counties,  Upham;  Blue 
Earth  county,  Leiberg;  Emmet  county,  Iowa  (rare),  Cratty. 

A.  .salicifoliuSy  Ait.     (A.  cameus,  in  Manual,)        Aster. 

Douglas  county,  3fr8.  Terry;  Lac  qui  Parle,  Upham;  Anoka  county,  Juni.  LAlso 
northwest  to  the  Saskatchewan  river  and  eastern  Montana,  Gray*8  SynopUeal  Flora 

of  N.  A.] 

A.  juiiceuSy  Ait.    (A.  aestivus,  in  Manual.)        Aster. 

Throughout  the  state,  but  infrequent.  Blue  Earth  county,  Leiberg;  Goodhue 
county,  Sandberg:  Anoka  county,  Junf;  Douglas  county.  If rs.  Terry;  Pembina,  Ha- 
vard.    [North  of  lake  Superior,  Agassiz.] 

A.  loiig^ifolius,  Lam.t        Long-leaved  Aster, 

This  species  (not  the  one  so  named  in  Gray's  Manual,  which  Is  the  next ;  more 
nearly  related  with  A.  junceus)  doubtless  occurs  in  northern  Minnesota. 

A.  Novi-Belgll,  L.  (Inciudin?  A.  longrifolius  of  Gray's  itfanuo/.)         New 

York  Aster. 

Spirit  lake,  Iowa.  Oeyer;  Blue  Earth  county,  Oedgc;  southwestward  (frequent), 
Juni ;  Douglas  county,  Mrs.  Terry  ;  Fergus  Falls,  Leonard ;  upper  Mississippi  river, 
Garrison ;  Pembina,  Havard. 


*  AstbbTbadescanti,  L.  stem  slender,  2  to  4  feet  high,  with  numerous  erect  or 
ascettding  branches  and  branchlets  :  leaves  lanceolate  or  linear,  slightly  serrate  or  en- 
tire,  thinnish  :  small  heads  numerous,  corymbosely  or  somewhat  racemosely  paniculate 
[the  most  notable  distinction  from  A.  vimineus] ;  only  two  or  three  lines  high  :  bracts 
of  the  Involucre  linear,  acutish,  partly  green  at  tip  and  down  the  back  :  rays  white,  or 
sometimes  tinged  with  lilac,  only  about  2  lines  long.    Oray*8  Synoptical  Flora  of  N,  A, 

t ASTER  POLYPHYLLUS,  Willd.  Mostly  tall  (4  or  5  feet  high),  with  vlrgate  branches, 
glabrous  :  cauline  leaves  narrowly  lanceolate  or  linear  (4  or  5  inches  long,  quarter  to 
half  inch  wide) ;  those  of  flowering  branchlets  small  and  subulate-linear :  heads  pan- 
iculate (4  lines  high):  involucre  nearly  hemispherical;  involucral  bracts  lanceolate- 
subulate,  outer  successively  shorter,  rather  rigid,  with  green  nearly  erect  tips ;  rays 
numerous,  bright  white,  disposed  to  turn  rose-purplish,  4  lines  long :  akenes  minutely 
pubescent.    Groy's  Synoptical  Flora  of  N.  A. 

X  AsTEB  LONGiFOLius,  Lam.  A  foot  to  a  yard  high,  glabrous  or  pubescent,  leafy  : 
leaves  elongated-lanceolate  to  linear-lanceolate,  entire  or  sparingly  serrulate,  3  to  7 
inches  long,  tapering  to  both  ends  :  involucre  4  to  5  lines  high,  little  or  not  at  all  imbri- 
cated ;  its  bracts  all  of  nearly  equal  length,  some  looser,  outermost  not  rarely  quite 

herbaceous  :  rays  3  or  4  lines  long,  violet  or  purplish,  rarely  almost  white 

Low  grounds  or  along  streams,  Labrador  to  Montana,  Slave  Lake,  south  to  Canada  and 
N.  New  England.    Gray*s  Synoptical  Flora  of  A\A. 
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A.  puniceus,  L.       Aster. 

Common  throughout  the  state,  excepting  northwestward;  extending  to  Fergus  Falls, 
Leonard,  and  into  Dakota,  Oray*$  Synoptical  Flora ;  but  not  obsenred  In  the  Red  ri?er 
ralley,  Upham, 

A.  puniceus,  L.,  var.  lucidulus.  Gray.  (var.  yimineus,  Torr.  &  Gray.) 
Aster. 
Frequent  in  the  south  half  of  the  state. 

A.  prenanihoides,  Muhl.       Aster. 

Lapham.  Common  In  the  ▼Iclnlty  of  Hesper,  Iowa,  adjoining  Houston  and  Fill- 
more counties,  Mr$.  Carter.      Southeast. 

A.  oblongifolius,  Nutt.        Aster. 

Douglas  county,  Mr$,  Terry ;  Fort  Snelling,  Rol)erts ;  Minneopa  falls,  Blue  Earth 
county,  Upham  ;  Pipestone  county,  Mrs,  Bennett.      South. 

[A.  amethystlnus,  Nutt.,  occurs  in  Iowa,  and  probably  also  In  Minnesota,  Arthur.] 

A.  Novae-^Vngrliaey  L.       New  England  Aster. 

Minneapolis,  Twining,  Roberts ;  lake  Pepin,  3f<s8  Manning ;  common  at  Hesper, 
Iowa,  Mrs.  Carter ;  Blue  Earth  county,  Oedge;  Hock  county,  Leiberg.  [Upper  Missouri 
riTer,  Oeyer,  and  Saskatchewan,  Chray^s  Synoptical  Flora  of  N.  A.]       South  and  west. 

A.  modestus,  Lindl.*        Aster. 

Moist  woods,  Oregon  to  British  Columbia  on  the  Pacific,  and  east  to  Saskatchewan 
and  Pembina  (Macoun),  Oray*8  Synoptical  Flora  of  JN,A.      Northwest . 

[A.  GHAMiNiFOLius,  Pursh.,  is  Eriqbbon  HT880PIF0LIU8,  Michx.,  lu  Oray*8  Syn- 
optical  Flora  of  N,  A.,  and  will  be  found  accordingly  under  that  genus.] 

[A.  acuminatus,  Mlchx.,  should  be  looked  for  in  northern  Minnesota.] 

A.  ptarniicoides,  Torr.  and  Gray.        Aster. 

.Abundant,  or  common,  throughout  the  state.  LThe  var.  lutescens.  Gray,  with  *'rays 
pale  yellow,  small,"  which  occurs  in  Manitoba  and  northern  Illinois  (Chray*8  Synoptical 
Flora  of  N.  A.),  will  probably  be  found  also  in  Minnesota.] 

A.  angustus,  Torr.  and  Gray.       Aster. 

Lapham.       Clay  county,  in  the  Bed  river  valley,  Oedge,  determined  by  Watson. 
Northwest. 

A.  liiiariifoIiuSy  L.     (Diplopappus  linariifolius,  Hook.)        Double-bristled 
Aster. 
Lapham.      Rare.      East. 

A.  uinbellatus,  Mill.  (Diplopappus  umbellatus,  Torr.  &  Gray.)       Double- 
bristled  Aster. 
Throughout  the  state  :  abundant  northward,  common  or  frequent  southward. 

A.  umbellatus.  Mill.,  Tar.  pubeiis,  Gray.        Double-bristled  Aster.        • 

Lower  face  of  the  oblong-lanceolate  leaves  tomentulose-pubescent,  also  usually 
the  flowering  branchlets.— Saskatchewan  to  upper  Michigan.  Oray's  Synoptical  Flora 
ofN.A. 


^  ASTSK  MODBOTOS,  Lludl.  Merely  pubescent  or  glabrate :  stem  more  slender 
than  in  the  two  preceding  species,  2  feet  high  :  leaves  thinnlsh,  lanceolate  or  broader 
(2  to  4  inches  long),  sparingly  and  acutely  serrate  or  denticulate,  very  acute,  mf>stly  nar- 
rowed to  a  sessile  or  partly  clasping  but  not  aurlculate  base:  heads  fewer  and  smaller 
than  in  the  preceding,  hemispherical,  numerous  and  usually  thyrsoldly  or  cymosely 
congested  at  the  summit  of  the  simple  very  leafy  stem  :  bracts  of  the  involucre  less 
nomeroos,  loose,  and  more  or  less  herbaceous  (or  somewhat  colored)  almost  from  the 
base,  linear-attenuate,  all  equalling  the  disk  :  rays  numerous  and  narrow,  pale  blue : 
ttyle-appendages  lanceolate  :  akenes  hirsute.    Oray's  Synoptical  Flora  of  N,  A, 
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ERIGEROX,  L.        Fleabaxe. 

E.  hyssopifoliiLSy  Michx.  (Aster  graminifolius,  Porsh.)        Fleabane. 

North  shore  of  lake  Superior,  Juni;  between  the  lake  of  the  Woods  and  Red  riTer, 
Davcwn,       North. 

E.  Canadensis,  L.        Hcrse-weed.     Batter- weed. 
Common  throughout  the  state. 

E,  divaricatns,  Michx.        Dvrarf  Fleabane. 

Open  grounds  and  river  banks,  Indiana  to  Minnesota,  Nebraska  and  Texas.  Gray'i 
Synoptical  Flora  of  S.  A. 

E.  acris.  L.        Fieabane. 

North  shore  of  lake  Superior,  Macoun  ;  doubtless  in  northern  Minnesota.  ^Perhaps 
the  var.  Dh«i:bachb>'si8.  Blytt,  which  has  a  similar  range  with  the  typical  species. 
Somewhat  glabrous,  or  even  quite  so  :  involucre  also  green,  naked,  at  most  hirsute  only 
at  the  base,  often  minutely  Ytscldulous :   slender  rays  somewhat  slightly  exserted, 

sometimes  minute  and  filiform  and  shorter  than  the  pappus North  shore  of 

lake  Superior,  etc.    fira^j's  Synoptical  Flora  o/  S.  A.] 

E.  bellidifoliu.s.  Muhl.        Robin's  Plantain. 

Frequent  southward  ;  extending  north  at  least  to  Isanti  county,  Upham,  and  Clay 
county  and  Detroit.  Beckercounty,  dt'iijt. 

E.  Philadelphifiis,  L.        Common  Fleabane. 
Frequent,  occasionally  common,  throughout  the  state. 

E.  glabellu*.  Nutt.        Fleabane. 

Goodhue  county,  Sanflherg  :  Ked  river  valley  near  Saint  Vincent,  Daic&on,  SoAt. 
, Devil's  lake.  Dakota.  Oeycr.]       West. 

E.  an  nil  U.S.  Per>i.        Daisy  fleabane.     Sweet  Scabious.  ^ 

St.  Croix  Falls,  i/(*^  Field  ;  Minneapolis,  3ft>*  BiUkr:  lake  Pepin,  Miss  ManrUiiij; 
frequent  in  the  vicinity  of  Ilesper,  Iowa,  adjoining  the  southern  boundary  of  Houstoa 
and  Fillmore  counties,  Mm.  Carter.  This  species  reaches  its  northwest  limit  in  sonth- 
eastern  Minnesota;  it  was  not  observed,  though  carefully  looked  for,  throughout  the 
remainder  of  the  slate. 

E.  strijfosii.s,  .Muhl.        Daisy  Fleabane. 

Throughout  tlie  state:  common  southward,  infrequent  northward. 

'Tlie  species  referred  to  the  genus  DiPLOPAPPUs,  Cass.,  in  Gray's  ManuaU  are  in- 
cluded under  Aster  in  his  Synoptical  Flora  of  A.  A. ;  and  in  this  catalogue  they  are 
placed  at  the  end  of  that  genus.] 

HOLTONIA,  L'Her.        Boltonia. 

^.  asteroides,  L'Her.  (Includinf^  B.  glastifolia,  L'Her.)        Boltonia. 

Common  through  the  south  part  of  the  state  ;  extending  north  at  least  to  Minne- 
apolis, Williams,  Alexandria,  Mrs.  Terry,  Fergus  FdUa,  Leonard,  and  Devil's  lake,  Da- 
kota, (ieytr.       South  and  west. 

GUTIEKREZIA,  Lagasca.        Gutikrrezia. 

G.  Eutliaiuia%  Torr.  k  Gray.*       Gutierrezia. 

Red  river  valley  near  Saint  Vincent,  Scott,  determined  by  Watson,       West. 


*  Gutikrrezia,  Lagasca.  Ueads  small  or  middle-sized,  8-  to  90-flowered,  the  rays 
pistillate,  fertile,  the  disk-flowers  tubular,  perfect  and  fertile.  Involacre  rarying  from 
narrowly  obconic  to  broadly  hemispherical,  the  scales  closely  Imbricated  In  flerenU 
series,  rigid,  and  with  greenish  herbaceous  tips.    Receptacle  naked.    Corollas  yellow. 
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solidago,  l.      goldkn-rod. 

S«  bicolor,  L.       Golden-rod. 

Lapham.      The  typical  species  Is  rare. 

S.  bicolor,  L.,  var.  concolor.  Gray.        Golden-rod. 

Common  on  rocks,  north  shore  of  lake  Superior.  Roberts^  Jrnii ;  northwest  side  of 
Mille  Lacs,  Upham ;  falls  of  the  St.  Croix,  Parry, 

S.  latifolia,  L.       Golden-rod. 

Common,  or  frequent,  throughout  the  state. 

S,  csesia,  L.       Golden-rod. 

Lake  Minnetonka,  Roberta,  Herrick ;  lake  Pepin,  Misi  Manning,       Infrequent. 
Southeast. 

S.  puberiUa,  Nutt.       Golden-rod. 

Lapham.  Le  Sueur  county,  Geclfire  ;  Pembina,  Hazard.  A  golden-rod  agreeing 
well,  except  as  to  geographical  limits,  with  the  description  of  this  species  in  Gray's  Man- 
ua2.  is  common  on  dry  prairies  throughout  southern  Minnesota,  extending  northeast  to 
Todd  and  Crow  Wing  counties,  Upham, 

S.  iiliffiuosa,  Nutt.    (S.  stricta,  inGray^s  Manual.)       Golden-rod. 

North  of  lake  Superior  (common),  Roberts;  Anoka  county,  Juni;  St.  Croix  river, 
Parry  ;  lake  Pepin,  MUs  Manning.       North. 

S .  speciosa,  Nutt.        Golden-rod. 

Minneapolis,  Roberts;  lake  Pepin,  Miss  Manning  ;    Blue  Earth  county,  Leiberg, 
South. 

S,  speciosa,  Nutt.,  var.  aiig:iistata,  Torr.  &  Gray.        Golden-rod. 
Steams  county,  Campbell ;  Emmet  county,  Iowa  (rare),  Cratty, 

S.  speciosa,  Nutt.,  var.  rigidiuscula,  Torr.  &  GrajL       Golden-rod. 

A  fornf  of  the  var.  angustata,  growing  in  dry  open  places,  with  more  rigid  and 
rougher-edged  small  leaves.  Minnesota  to  Nebraska  and  Texas.  Gray's  Synoptical 
Flora  of  If.  A. 

S.  Virg:aurea,  L.,  var.  alpiiia,  Bigelow.        Golden- rod. 
Lapham.      North. 

[S.  humilfs,  Pursh  (S.  Vlrgaurea,  L.,  var.  humilis,  Gray),  and  S.  macrophylla, 
Pursh  (S.  thyrsoldea,  E.  Meyer),  probably  also  occur,  with  the  preceding,  in  northeast- 
em  Minnesota.] 

of  the  ray  oval,  oblong  or  linear,  of  the  disk  funnel-shaped,  &-toothed,  the  teeth  erect 
or  recurved.  Branches  of  the  style  in  the  ray-flower,  linear,  smooth,  the  stlgmatic 
lines  extending  to  the  top ;  in  the  disk,  with  the  hairy  appendages  shorter  or  several 
times  longer  than  the  stlgmatic  portion.  Achenia  oblong  or  obconic,  terete  or  some- 
what compressed.  Pappus  of  the  disk  composed  of  several  oblong  or  linear  chaffy 
scales,  or  reduced  to  a  lacerate  coroniform  border,  of  the  ray  similar  to  that  of  the 
disk,  but  commonly  smaller  or  sometimes  obsolete.— Mostly  perennial  and  suffrutlcose 
plants  of  North  and  South  America,  with  glabrous  and  often  resinous-dotted  or  var- 
nished linear  and  entire  or  broader  and  denticulate  leaves. 

G.  EuTHAMi^,  Torr.  and  Gray.  Stems  6  to  15  inches  high,  numerous  from  a  woody 
and  much-branched  base,  striated  ;  leaves  crowded,  narrowly  linear,  1  to  2  inches  long 
Mtoi  line  wide,  1-nerved,  minutely  scabrous,  punctate,  resinous,  and  sometimes  var- 
nished ;  heads  in  little  clusters  forming  compound  corymbs  ;  involucres  scarcely  2  lines 
long  and  l  line  broad,  narrowly  obovate  ;  flowers  of  the  ray  2  to  5,  of  the  disk  3  to  6 ; 
pappus  of  9  or  lo  obtuse  unequal  erose-dentlculate  chaffy  scales,  a  little  shorter  than 
the  acheniom.— Plant  growing  in  dense  tufts,  when  in  flower  forming  a  conspicuous 
yellow  round-topped  bushy  clump.  Eaton  in  Bot.  Rep.  of  King^s  Expl.  of  the  For- 
tUthParaUeU 
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S.  rig^ida,  L.        Golden-rod. 

Abundant  through  the  south  hall  of  the  state,  and  in  the  Red  rWer  ralley,  extend- 
ing northeast  to  Grow  Wing  county,  Upham.  Usually  from  one  and  a  half  to  two  feet 
high  on  prairies,  where  it  most  abounds ;  but  from  three  to  five  feet  high  In  woods  and 
thickets. 

S«  Riddellii,  Frank.        Riddell^s  Golden-rod. 

Mloaeapolls,  WaUami ;  Ripldan  Rapids,  Blue  Earth  county.  Upham  ;  peat  bOfi, 
Blue  Earth  county,  Lciberg  ;  common  in  Emmet  county,  Iowa,  Cratiy,      South. 

S.  negrlecta,  Torr.  &  Gray.       Golden -rod. 
Lapham,       Infrequent.      Southeast. 

S.  patula,  Muhl.       Golden-rod. 
LapJiam,      Infrequent.       Southeast. 

S.  juucea,  Ait.    (S.  ar^iruta,  var.  juncea,  Gray,  in  ManuaL)       Golden-ix>d. 

Common,  or  frequent,  throughout  the  state,  excepting  perhaps  near  its  south  side ; 
flowering  early. 

S.  Jiiucea,  Ait.,  var.  scabrella.  Gray.    (S.  arguta,  var.  scabrella,  Torr.  k 
Gray,  in  Manual.)       Golden-rod. 
Rice  county,  Uphwn.      Probably  infrequent.       Southeast. 

S.  argruta.  Ait.    (S.  Muhlenbergii,  Torr.  &  Gray.)       Golden-rod. 
North  of  lake  Superior,  Junf.      Rare.      East. 

S.  rugfosa.  Mill.    (S.  altissima,  in  MantiaL)       Golden-rod. 
Blue  Earth  county,  Oedge.      Infrequent. 

S.  iilinifolia,  Mubl.        Golden-rod. 

Lapham.       Falls  of  the  St.  Croix,  Parry.      Infrequent.      Southeast. 

S.  netuoralis.  Ait.  %  Golden-rod. 

Common,  often  abundant,  throughout  the  state. 

8.  nemoralis,  Ait.,  var.  incana,  Gray.*       Golden-rod. 

Plains  of  Minnesota  and  Dakota  (iVi<:oUet,  etc.)  to  the  Rocky  Mountains  of  Mon- 
tana and  Colorado.    Gray*8  Syiwptical  Flora  of  N.  A. 

S.  radula,  Nutt.        Golden-rod. 

Blue  Earth  county,  Leiberg  ;  Stearns  county,  Campbell ;  Yellow  Medicine  county 

(frequent),  Upham.       South. 

S.  Missouriensis ,  Nutt.        Golden-rod. 

Saint  Paul,  Kcllcy  ;  Minneapolis,  Twining,  RoberUf,  Simmons ;  Martin  county,  and 
Emmet  county,  Iowa  (abundant),  Cratty  ;  high  prairies  towards  the  sources  of  the  Min- 
nesota river,  Qeyer ;  Red  river  valley,  ScotL      South  and  west. 

S.  Canadensis,  L.        Golden-rod. 

Common  throughout  the  state.  [The  var.  procera,  Torr.  &  Gray,  probably  also  oc- 
curs in  Minnesota,  especially  northwestward.] 

S.  serotina,  Ait.,  var.  ^igrantea.  Gray.  (S.  serotina,  in  Manual.)      Golden- 
rod. 
Common,  or  frequent,  throughout  the  state. 


*SoLiDAGO  NEMORALIS.  Ait.,  var.  ixcANA,  Gray.  Dwarf,  a  span  to  a  foot  high  : 
leaves  oval  or  oblong,  rigid,  more  or  less  canescent,  sometimes  rather  strongly  serrate, 
sometimes  mostly  entire  :  racemiform  clusters  erect  or  the  lower  somewtiat  iipread- 
Ing,  collected  in  a  dense  oblong  or  conical  thyrsus.     Oray'$  SynopUeal  Flora  cfN.A* 
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S.  serotiiiay  Ait.    (S.  giganieA,  in  Manual.)       Golden-rod. 

Common,  or  frequent,  througbout  the  state,  especially  north  of  lake  Superior,  Rob- 
ertit  and  in  the  Bed  river  valley,  Upham, 

S.  lanceolata,  L.       Golden-rod. 

Common  throughout  the  state  ;  abundant  in  the  Red  river  valley. 

S.  ocddentalis,  Nutt.*       Golden-rod. 

Sandy  soil,  Saint  Peter,  Nicollet  county,  Leiherg;  determined  by  Watson  as  ''prob- 
ably" this  species.      Infrequent.      Southwest. 

APIiOPAPPUS,  Cass.       Aplopappub. 

A.  spinulosus,  DC.f       Aplopappus. 

upper  Minnesota  river,  Oeyer;  Yellow  Medicine  eounty,  Upham,      Southwest. 

ORINDELIA,  Willd.        Gbimdelia. 

G«  squarrosa,  Dunal.t       Grindelia. 

Common,  or  frequent,  in  the  west  edge  of  the  state,  from  Rock  county,  Leiherg, 
and  Pipestone  City  to  Saint  Vincent,  Upham;  also  plentiful  on  the  quartzlte  ridge  In 
northern  Cottonwood  county,  Upham,      West. 


*SOLiDAOO  0CCIDRNTALI8,  Nutt.  Smooth  ;  stems  2  to  3  feet  high,  panlculately 
corymbose  at  the  summit,  leafy ;  leaves  linear*lanceolate,  obscurely  3-  to  5-nerved, 
minutely  scabrous  on  the  edges,  the  larger  ones  4  inches  long,  3  lines  broad ;  heads 
rather  large,  pedicellate  in  many  small  corymbs,  broadly  obconic ;  Involucral  scales 
loosely  imbricated  In  about  Ssenes,  oblong-linear,  the  straight  tips  greenish,  clliolate, 
rather  acute  ;  rays  16  to  25,  very  small ;  disk-flowers  loto  16 ;  achenla  pubescent.  Eaton 
In  Bot.  Rep.  of  Kino'9  Ki^l.  of  the  Fortieth  Parallel. 

tAPLOPAPPUB,  Cass.  Heads  solitary,  terminating  the  branches,  or  sometimes  co- 
rymbosely  or  splcately  clustered,  many-flowered,  rarely  several-flowered,  heteroga. 
mous  and  with  fertile  rays,  or  very  rarely  homogamous,  the  rays  being  wanting. 
Involucre  Imbricated,  the  scales  with  or  sometimes  without  herbaceous  or  foUaceous 
tips.  Receptacle  flat  or  flattish,  foveolate  or  alveolate -dentate.  Appendages  of  the 
style-branches  triangular-lanceolate,  or  in  the  N.  American  species  more  commonly 
elongated  subulate.  Akenes  varying  from  turbinate  to  linear,  terete,  angled,  or  more 
or  less  compressed.  Pappus  simple,  of  copious  and  unequal  rigid  capillary  (scabrous 
or  almost  barbeilate)  bristles.— Herbs  or  low  under-sbrubby  plants,  of  various  aspect 
and  foliage ;  with  yellow  flowers,  and  pappus  varying  from  tawny  to  reddish,  very 
rarely  bright  white .  Leaves  alternate,  rigid.  Gray  In  Botany  of  California,  from  Proc. 
Am.  Aead.»  vol  viii. 

A.  BP1NULOSU8,  DC.  Herbaceous,  canescent  with  a  soft,  minute,  woolly  pubescence  ; 
stems  many,  l  to  2  feet  high,  corymbosely  branched  above  ;  leaves  small,  9  to  12  lines 
long,  rigid,  pinnately  or  somewhat  bi-ptnnately  parted,  segments  short,  linear-subulate, 
mucronate  with  a  shoit  bristle;  beads  small,  subgIot>osA,  terminating  the  numerous 
branchlets  ;  involucre  shorter  thau  the  disk,  scales  subulate-lanceolate,  mucronulate, 
imbricated  In  3 or  4  series,  appressed.  canescent ;  rays  20  to 30 ;  corolla  of  the  disk  with 
very  short  teeth  ;  pappus  pale  or  tawny,  sliort,  very  unequal ;  achenia  turbinate,  vil- 
lous.   Porter  and  Coulter^a  Flora  of  Colorado. 

tGBiNDKLiA,  Wllld.  Heads  many-flowered;  the  ray-flowers  generally  present, 
pistillate,  the  iigule  elongated  ;  disk-flowers  perfect,  the  corolla  tubular-funnel-shaped, 
5-toothed.  Involucre  subglubose  or  hemlsphei  ical ,  the  scales  imbricated  In  many  rows, 
often  with  squarrose  tips.  Receptacle  naked,  flat,  foveolate.  Style  with  lanceolate 
hispid  appendages  as  long  as  the  stigmatic  portion.  Achenium  smooth,  oblong  or  ovate 
somewhat  angled.  Pappus  of  2  to  8  smooth  rigid  deciduous  awns,  shorter  than  the 
diak-corollas.— Biennial  (?).  perennial  or  suflruticose,  often  resiniferous,  Mexican  and 
North  American  plants.  Leaves  entire  or  serrate,  often  punctate,  the  caullne  ones  ses- 
sile.   Heads  corymbed  at  the  ends  of  the  branches,  or  solitary,  mostly  rather  large. 

G.  BQUARROSA,  Dunal .     Glabrous  and  vlscidly  resinous  ;  stems  herbaceous  from  a 


CHRYSOPSIS,  Nutt.        Golden  Aster. 

C.  villosa,  Nutt.        Golden  Aster. 

Coiiimon  throughout  most  of  the  state  ;  but  probably  wanting  or  infreqaent  near 
its  south  side,  and  also  northeastward.  Fort  Snelling,  Parry;  Minneapolis  (common), 
Roberts;  upper  Mississippi  river,  Houghton,  QarrUon;  common  In  Stearns  and  Todd 
counties  and  in  the  Red  river  valley,  Upham. 

INULA,  L.        Elecampane. 

/.  Helemu7n,  L.        Elecampane. 

Nicollet  county,  Alton;  Minneapolis,  Boherts.       Infrequent. 

POL.YMXIA,  L.        Leaf  CUP. 
P.  Canadensis,  L.        Leaf-cup. 

Lapham.       Rare.       South. 

SIL.PHIU3I,  L.        Rosin-Plant. 

S.  laeiniatiini,  L.        Rosin- weed.        Compass- Plant. 

Coinni'^n,  often  abundant.  In  the  south  edge  of  the  state  ;  extending  north  to  Good- 
hue county,  Sandberg,  southeastern  Rice  county  (plentiful),  Nicollet  county,  Aiton, 
southeastern  Watonwan  county  (frequent),  and  New  Ulm  (very  scarce),  Juni;  and  west 
to  Luverne,  Upham;  and  Into  Dakota.  Gray's  Synoptical  Flora  of  iV.  A.  A  gum  which 
is  frequently  chewed  like  that  of  the  spruce,  exudes  from  stems  of  this  plant,  when 
their  tops  ar^^  broken  off.  The  peculiar  deflection  of  the  leaves  to  a  north  and  south 
direction,  at  the  same  time  presenting  one  edge  upward  and  the  other  toward  the 
ground,  is  very  noticeable.  (See  American  Naturalist,  vol.  xvl, pp. 626— €35,  and  vol. 
xvli,  pp.  542  and  656.) 

S.  terebinthlnaceuni,  Jacq.        Prairie  Dock.    Rosin-Plant. 
Lapham.       Blue  Earth  county.  I/ei^en/.       South. 

S.  integrifoliuni,  Michx.        Rosin- Plant 
Lapham,       South. 

S.  peribliatuni,  L.        Cup-Plant. 

Common  southward  ;  extending  north  to  Minneapolis,  Roberts,  the  Minnesota  river 
<common),  Fergus  Falls,  Leonard,  and  the  Slsseton  Agency  in  Dakota,  Upham. 

PARTHENIUM,  L.        Parthenium. 

P.  inte^riibliuni,  L.        Piirthenium. 
Lapham.       South. 

IVA,  L.        Marsh  Klder.    Iva. 

I.  xanthiifolia,  Nutt.    (Cyclacha?na  xanthiifolia,  Fres.)        Iva. 

Frequent  southeastward  ;    abundant  southwestward  ;    extending  north  to  Todd 

perennial  caudex,  12  to  20  inches  high,  oorymbosely  branched  above  ;  leaves  .somewhat 
rigid,  glaucous  and  punctate-reticulated  ;  the  radical  ones  spatulate-lanceolate,  nar- 
rowed into  a  petiole,  dentate  or  incised  ;  the  caullne  mostly  oblong,  sessile  and  partly 
clasping,  finely  toothed  or  spinulose-serrate  ;  heads  [yellow]  numerous ;  Involucels 
sub -globose,  c  lines  broad;  the  scales  very  rigid,  closely  appressed.but  with  very  long 
reflexed  or  squarrose  subulate  points  ;  rays  numerous,  rather  narrow ;  pappus  of  2  to 
4  very  rigid  deciduous  bristles  or  awns.     August.     Eaton  in  Bot.  Rep,  of  KinQ*$Expl. 

4^f  the  Vnrtifith  Pnrnllfl 
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eounty  (common),  and  In  the  Red  river  valley  to  Grand  Forks,  Vpham,  and  Saint  Vin- 
cent, Scott,  Havard.  "▲  new  weed  that  is  steadily  gaining  ground,  traveling  eastward 
and  possibly  southward.  It  is  a  candidate  for  the  same  situations  the  large  ragweed 
prefers— the  edges  of  fields,  and  along  roadsides  and  streets,  but  especially  about  barns. 
If  circumstances  are  unfavorable,  It  can  blossom  when  only  a  few  inches  high,  while 
under  more  fortunate  conditions  it  reaches  much  above  one's  head.  It  closely  resem- 
bles cocklebur  when  young,  but  as  it  grows  larger  has  more  the  appearance  of  the  com- 
mon sunflower,  with  flowers,  however,  after  the  pattern  of  the  ragweed."   Arthur. 

AMBROSIA,  Tourn.        Ragweed. 

A,  trifida,  L.        Great  Ragweed. 

Abundance  and  range  nearly  like  the  last ;  a  similarly  vile  weed. 

A.  trifida,  L..  Tar.  integrifolia,  Torr.  &  Gray.        Smaller  Ragweed. 
Hennepin  county,  Herrick;  Blue  Earth  county,  Leiberg. 

A.  artemisise folia,  L.        Roman  Wormwood.     Hog- weed.     Bitter- weed. 

Common  or  frequent,  through  the  south  half  of  the  state;  extending  northwesterly 
to  Pembina  In  the  Red  river  valley,  Havard,  and  to  the  Saskatchewan  river. 

A.  psilostachya,  DC.       Western  Ragweed. 

Frequent  through  the  south  half  of  the  state  ;  common  In  the  Ked  river  valley  ; 
also  found  at  the  lake  of  the  Woods,  Dawson. 

XANTHIUM,  Tourn.        Cocklebub.    Clotbur. 

X.  Gauadeuse,  Mill.  (X.  strumarium,  in  AfaniMr^)  Common  Cocklebur. 
Frequent,  or  common,  through  the  south  half  of  the  state  ;  extending  north  to  the 
northwest  side  of  Mllle  Lacs  (common),  and  the  Red  river  valley  ;  found  at  the  lake  of 
the  Woods,  Dawson.  (A  variety  of  this  species,  having  no  pubescence  between  the 
prickles  of  the  fruit.  Is  common,  occurring  in  company  with  the  ordinary  type,  in  Blue 
Earth  county  and  along  the  Minnesota  river.    Leiberg.) 

X.  Canadense,  Mill.,  var.  echinatiiin,  Gray.       Cocklebur. 

Banks  of  Spirit  lake,  and  head-waters  of  Little  Sioux  river,  Qeyer;  banks  of  the 
Bed  river  (abundant\  Dawson,  Scott;  and  on  the  shore  of  lake  Superior. 

HELIOPSIS,  Pers.       Ox-eye.    False  Sunflower. 

H.  laevis,  Pers.        Ox-eye.    False  Sunflower. 

North  of  lake  Superior  (common),  Juni,  Roberts;  upper  Mississippi  river,  Oarriaon; 
Pembina,  Chick^ring.  Perhaps  these  references  should  be  placed  Instead  under  the 
following  species,  which  certainly  is  the  prevailing  representative  of  the  genus  in  this 
state. 

H,  scabra,  Dunal.*    (H.  laevis,  Pers.,  var.  ecabra,  Torr.  &  Gray.)       Ox-eye. 

False  Sunflower. 

Red  river  prairie,  Dawson,  Scott,  Havard;  Todd  county,  also  Minneapolis  and  Steele 
county  (common),  Upham;  Stearns  county.  Garrison;  Anoka  county  and  New  Uim, 
Juni;  Martin  county  and  Emmet  county,  Iowa  (abundant),  Cratty;  Blue  Earth  county, 
Qedge 

^  Heliopsis  scabba,  Dunal.  Hlspidulous-scabrous,  especially  the  leaves,  2  to  4 
feet  high  :  leaves  from  broadly  ovate  and  subcordate  to  ovate-lanceolate,  the  upper 
oceaslonally  entire  :  rays  oblong,  nearly  or  quite  an  inch  in  length  :  akenes  smooth, 
but  the  angles  above  pubescent  when  young,  the  summit  usually  bearing  an  objure  or 
efkSent  and  Irregular  coroniform  chaffy  pappus,  or  sometimes  2  or  3  conspicuous  and 
rigid  teeth  !  Otherwise  as  the  f  jregoing,  into  which  it  may  pass.  Oray's  Synoptlcdl 
Flora  of  N,  A. 


E.  angastifolia,  DC.       Narrow-leaved  Purple  Cone-flower. 

Abundant  sooth  and  soutbwett;  extending  north  to  Anoka  eoonty,  Juni,  Steam 
county,  Campbell,  Grant  county,  Roberto,  and  Clay  eoonty  (commoD).  Upham,  (Tin 
club-shaped  steins,  «ix  to  nine  Inches  high,  remain  standing  through  the  winter.) 

RUDBEGKIA,  L.        Cone-flowek. 

R.  laciniatay  L.        Cone-flower. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  river  val- 
ley :  on  Koseau  river,  Davcaon, 

R.  siibtomentosay  Pursh.       Cone- flower. 
Lapham.    Steams  county,  Garrison.      Southeast. 

R.  fairta,  L.       Cone- flower. 

Common,  occasionally  abundant,  throughout  the  state,  excepting  perhaps  north 
eastward . 

L.EPACHYS,    Raf.        Lepachys. 

L.  piunata,  Torr.  &  Gray.        Lepachys. 

Frequent,  In  some  places  abundant,  southward ;  extending  north  to  Minneapoli 
(common)  Rohertu,  Stearns  county,  Campbell,  and  in  the  Red  river  valley  to  Cla; 
county  (common),  Upham,  and  Pembina,  Harard, 

L.  coliimnaris,  Torr,  &  Gray.*        Lepachys. 

Upper  Minnesota  river,  Geyer;  near  Moorhead,  Leiberg,  aud  Glyndon,  Clay  county 
Gedge;  FemhluA,  Scott.       West. 

HELIANTHUS,  L.        Sunflower. 

H.  petiolariSy  Nutt.f        Sunflower. 

Dunes  at  Sand  Hill  river.  Garfield,  Polk  county  (lanceolate  leaves,  opposite  onlowc 
half  of  the  stem  ;  rays  about  12,  one  to  one  and  a  half  inches  long  ;  disk  dark-purple 
V   ham.    West. 

H   aiiniius,  L.t    (H.  lenticularifl,  Dougl.)        Sunflower. 

Frequent  in  the  Ked  river  valley;  Saint  Vincent,  Grand  Forks,  and  Norman  count] 
Upham.  West.  (Indigenous  throughout  the  western  half  of  the  United  States 
referred  to  H.  annuus,  L.,  the  cultivated  sunflower,  as  its  original  and  typical  form,  b 
Gray  In  the  Botany  of  California  and  American  JoumcX  of  ^'cfen^e,  series  3,  xxv,a4( 
**Glgaiitesquc  forms  everywhere  commonly  cultivated,"  and  occasionally  adventive.) 

'Lrpachys  columnaris,  Torr.  &  Gray.  Strlgose -scabrous,  branched  from  tti 
base,  1  to  2  feet  high  ;  radical  leaves  usually  undivided,  spatulate-lanceolate,  caalin 
ones  plnnately  parted,  the  upper  sessile,  segments  linear-lanceolate  or  oblong,  rigi< 
mucroimlate,  entire,  rarely  somewhat  lobed  ;  disk  columnar,  longer  than  the  5  to  8  o1 
lODK  or  obovate-oval,  recurved,  yellow  rays ;  chaff  with  woolly  tips.  Disk  1  Inch  < 
more  long.    Porter  and  Coulter's  Flora  of  Colorado. 

tHKLiANTHus  PKTiOLARis,  Nutt.  Stem  crect,  1  to  3  feet  high,  strigose  or  hlspi< 
branching  ;  leaves  scabrous,  alternate,  the  lower  sometimes  opposite,  ovate-lanceolat 
or  ovate,  entire  or  somewhat  repand- toothed,  3-nerved,on  very  long,  slender,  scabroi 
petioles;  peduncles  terminal,  naked,  bearing  solitary  (usually  large)  heads;  scales  < 
the  involucre  lanceolate,  acute  or  acuminate ;  disk-flowers  pubescent  at  base  ;  acheni 
villous  ;  pappus  of  two  chaffy  awns.  Heads  very  variable  In  size.  Porter  and  CouUar 
Flora  of  Colorado. 

tSee  description  of  Heltanthus  annuu.«,  L.,  on  next  page. 
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H.  rig^idus,  Desf.        Sunflower. 

Common  through  the  south  half  of  the  state  and  In  the  Red  river  valley ;  one  to 
three  feet  high  on  the  natural  prairie ;  persisting  as  a  troublesome  weed  In  wheat- 
fields  during  the  first  two  or  three  years  of  cultivation,  there  growing  fromthr^e  to  five 
feet  in  bight. 

H.  laetifloriifl,  Pers.        Sunflower. 

Martin  county,  Oedge;  Blue  Earth  county,  Letberg;  Redwood,  Todd  (common), 
Wadena  and  Polk  counties,  Upham;  Pembina,  Havard.      South  and  west. 

H.  occidentalis,  Riddell.       Sunflower. 

til.  Croix  river.  Pan-y;  plentiful  near  lake  Johanna,  Ramsey  county,  Roberts,  Her- 
rick;  lake  Pepin,  Miss  Manning.       Infrequent.       Southeast. 

H.  Maximilianiy  Schrader.*        Sunflower. 

Common  in  the  south  half  of  the  state  ;  reaching  eastward  at  least  to  Minneapolis, 
where  it  is  plentiful ;  also  abundant  in  the  Red  river  valley  :  extending  northwest  to 
the  Saskatchewan  river  (Gray's  Synoptical  Flora  of  N.  A.).  Usually  from  nine  to  eigh- 
teen inches  high,  or  sometimes  three  to  five  feet,  on  the  natural  prairie  ;  but  continuing 
as  the  most  troublesome  weed  in  wheat-fields,  where  it  commonly  grows  four  to  six  feet 
in  hlght  and  sometimes  eight  feet  or  more  ;  foliage  dull,  grayish  green  ;  flowers  showy, 
occasionally  double  (with  all  the  corollas  llgulate),  blooming  from  July  to  September. 
The  most  noteworthy  member  of  this  genus  in  Minnesota.      West  and  south. 

Determined  by  Prof.  Asa  Qray;  previously  supposed,  by  the  local  botanists  of  the 
state,  to  be  H.  glganteus,  L. ;  in  Dr.  Lapham's  catalogue.it  appears  to  be  called  H.  to- 
mentosus,  Michx. ;  to  JR.  I.  Cratiy  and  J.  C.  Arthur  belongt  the  credit  of  obtaining  Its 
correct  identification.  (See  Arthur's  Contributions  to  the  Flora  of  Iowa,  No.  V,  and  his 
note  respecting  this  species  in  the  Botanical  Gazette,  viil,  p.  339.  Dr,  George  Bngelmann 
wrote  me,  Dec.  27, 1883  :  "The  notice  in  the  Botanical  Oazette  about  Helianthus  Maxl- 
mllianl,  wondering  that  it  was  found  so  far  north,  in  Minnesota,  is  founded  on  error. 
The  species  comes  originally  from  the  upper  Missouri,  latitude  of  Minnesota,  and  has 
often  been  collected  in  Minnesota  also  by  me  ;  but  extends,  like  many  prairie  plants, 
through  many  dcRrees  of  latitude,  to  Texas.") 

H.  gigranteus*  L.        Sunflower. 

St.  Croix  river,  Pan-y;  lake  Pepin,  Miss  Manning;  Minneapolis,  Twining;  north  of 
lake  Superior,  Roberto;  and  northwest  to  the  Saskatchewan  river,  Gray's  Synoptical 
Flora  of  N,  A.       Infrequent.       East  and  north. 

H.  |p*osse-8erratus,  Martens.        Sunflower. 

Moist  prairies,  Minnesota  river,  Oeyer;  abundant  in  Martin  county  and  in  Emmet 
county,  Iowa,  Cratiy;  lake  Pepin,  Miss  Manning;  moist  land,  Minneapolis,  and  Red- 


Hbuanthds  annuus,  L.  (H.  lenticularis,  Dougl.)  Annual,  scabrous  and  even 
hispid;  stems  purple-spotted,  stout,  3  to  8  feet  high,  branching;  leaves  alternate, 
orate,  acuminate,  coarsely  serrate,  3  to  6  inches  long,  2  to  4  inches  broad,  3-nerved  at 
the  base  and  suddenly  narrowed  into  a  petiole  nearly  as  long  a^  the  leaf ;  uppermost 
leaves  more  lanceolate;  heads  mostly  panlcled,  peduncled,  24  to  4  inches  broad ;  invo- 
Incre  spreading  ;  the  numerous  ovate  dilate  abruptly  acuminate  scales  Imbricated  in 
about  3  rows,  outer  ones  shortest ;  rays  20  to  24  [to  40],  large  ;  chafFof  the  flat  receptacle 
nearly  as  long  as  the  purplish  disk-flowers,  concave,  carlnate,  tricuspldate,  the  middle 
point  much  the  strongest  and  dark-colored  ;  achenla  finely  appressed-pubesceut ;  pap- 
pus of  two  lanceolate  chaffy  awns.  Eaton  in  BoL  Rep.  of  King*s  Expl.  of  the  Fortieth 
Parallel. 

^Helianthus  Maximiliani,  Schrad.  Stem  strigose-scabrous,  branched  ;  leaves 
alternate  (those  of  the  branches  sometimes  opposite),  lanceolate,  entire  or  nearly  so, 
tapering  to  each  end,  acuminate,  very  scabrous  and  often  canescent-strlgose  on  both 
sides,  the  lower  petioled;  scales  of  the  involucre  lanceolate-subulate,  much  attenuate, 
strigose-canescent ;  pappus  of  two  lanceolate  slightly  fringed  chaffy  scales.  Arthur's 
Contributions  to  the  Fljra  of  Iowa,  No.  V,  from  Torrey  and  Gray's  Flora  of  N,  A, 


wood,  Stearns  and  Pope  counties  (common),  Upham;  less  frequent,  or  wantiDg,  in  the 
Red  river  valley  ;  four  to  eight  feet  high ;  leaves  dark  green,  coarsely  toothed,  with 
Intervals  varying  from  a  quarter  to  two-thirds  of  an  inch  between  the  teeth.       South. 

H«  strumosus,  L.        Sunflower. 

Through  the  south  half  of  the  state,  infrequent.  Douglas  county,  Mrs.  Terry; 
New  (Jim,  Juni;  Blue  Earth  county,  Leiberg;  Minneapolis,  Twining,  Kastube;  lake 
Pepin,  Mi88  Manning.  [The  var.  mollis,  Torr.  &  Gray,  probably  also  occurs  in  this  state.] 

H.  divaricatus,  L.        Sunflower. 

Mmneapolis,  etc.  (common),  Roberts;  Saskatchewan  river,  Gray's  Synoptical  Flora 
of  N.  A.       South  and  west. 

H.  liirsutus,  Raf.        Sunflower. 

Minneapolis,  Twining,  Upham;     Worthington,  Nobles  county  (common),  FooU. 
South. 

H.  trachellifolius,  Willd.        Sunflower. 

Fre(iuent,  or  common,  throughout  the  state,  excepting  northeastward.  Minneapo- 
lis, Hobcr/^;  lake  Pepin,  3f(M  Mannina;  upper  Mississippi  river,  Garrtoon;  Pembina, 
Havard;  Uice  (common).  Morrison  and  Polk  counties  (of ten  showing  forms  intermediate 
between  this  and  the  next,  partaking  of  the  characters  of  both),  Upham. 

H.  decapetalus,  L.       Sunflower. 

Lapham.  Anoka  county,  also  New  Ulm  (common),  Juni;  Steams  county,  etCn 
Upham.  [The  form  called  var.  frondosus,  in  Gray's  Manual,  has  been  observed  in 
Stearns  county  by  Oarrison.] 

H.  tuberosus,  L.      (H.  doronicoides,  in  Manual.)         Sunflower.    (Origina] 

of  Jerusalem  Artichoke.; 

Throughout  the  state.  Minnesota  and  St.  Croix  rivers.  Parry,  Redwood  Falls,  lf<sf 
Butler;  New  Ulm  (common),  Juni;  upper  Mississippi  river.  Garrison;  common  in  the 
valley  of  the  St.  Louis  river  and  northeasterly,  Clark;  extending  northwest  to  the  Sas- 
katchewan river,  Gray's  Synoptical  Flora  of  N.  A. 

H.  tuberosusy  L.,  var.  subcanescens.  Gray.       Sunflower. 

Mostly  dwarf  (about  two  feet  high),  comparatively  small -leaved,  rough-hispidulona 
or  scabrous,  but  the  lower  face  of  the  leaves  whitish  with  soft  and  fine  pube«cence.~ 
Plains  of  Minnesota,  Dakota,  etc.,  Kennicott,  Coues,  TTard,  sometimes  with  well -de- 
veloped tubers.    Gray's  Synoptical  Flora  of  N.  A. 

COREOPSIS,  L.        T1CK8KED. 

C.  laneeolata,  L.       Tickseed. 
Lapham.       Rare.       Southeast. 

C,  tinctoria,  Nutt.*       Tickseed. 

Low  ground,  Saskatchewan  and  Minnesota  to  Louisiana,  Texas  and  Arizona.  Gray's 

Synoptical  Flora  of  N.  A. 

C .  palmata,  Nutt.        Tickseed . 

Common  through  the  south  half  of  the  state ;  extending  north  to  the  upper  Missia- 
eippl  river,  Houghton,  Oarrison,  and  northwest  to  Winnipeg,  Gray's  Synoptical  Flora 

•of  N,  A. 


*  Coreopsis  TiycroRiA,  Nutt.  Annual :  glabrous,  2  or  3  feet  high:  leaves  opposite; 
radical  and  some  lower  cauline  leaves  2-pInnately  divided  into  lanceolate  or  linear 
•divisions ;  upper  with  3  to  7  linear  divisions  :  outer  involucre  short  and  close  :  rays  from 
half  to  three-fourths  inch  long,  sometimes  base  only,  sometimes  nearly  all  crimson- 
brown  :  akenes  oblong,  thinnlsh,  moderately  incurved,  wingless ;  pappus  none  or  an 
obscure  border.    Orau's  Svnootical  Flora  of  N.  A. 
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C.  aristosa,  Michx.       Tickseed. 

Anoka  county,  Juni;  peat  bogs,  Blue  Earth  county,  Leiberg,     Infrequent.     South. 

C  trichosperma,  Michx.        Tickseed  Sunflower. 
Lapham.      Saint  Paul,  Kelley.      Southeast. 

BIDENS,  Toum.        Bur-Marigold. 

B«  ftrondosa,  L.        Common  Begrgar-iicks.    Stick-tight. 
GommoD,  or  frequent,  throughout  the  state. 

B.  connata,  Muhl.        Swamp  Beggar-ticks. 

Lapham.      Blue  Earth  county,  Leiberg;  Minneapolis,  Roberts.      South. 

B«  cemua«  L.       Smaller  Bur- Marigold. 

Common  north  of  lake  Superior,  Roberts,  and  at  Glenwood,  Pope  county,  Upham; 
itteams  county,  CampbeU;  Anoka  county,  also  New  Ulm,  Juni;  Ramsey  couuty,  Kelley ; 
lake  Pepin,  MUi  Manning;    Nobles  county,  Leiberg;    not  common  southward,  nor  In 
the  Red  river  Talley. 

B.  chrysanthemoides,  Michx.       Larger  Bur-Marigold. 
Common  throughout  the  state. 

B.  Beekiiy  Torr.        Water  Marigold. 

St.  Croix  river  to  the  sources  of  the  Mississippi,  Houghton;  lake  of  the  Woods, 
DcHMon;  Minneapolis  (common),  Roberts,       Probably  frequent  throughout  the  state. 

DYSODIA,  Cav.        Fetid  Marigold. 

D.  chrysanthemoideSy  Lag.       Fetid  Marigold. 
Nobles  county,  I<ei2>er(/.       Infrequent.      South. 

OAILliABDIAy  Fougeroux.       Gaillabdia. 

G.  aristata,  Pursh.*       Gaillardia. 

Laphcan,  Ked  river  valley,  in  Clay  county,  Oedge,  Marshall  county,  Winchellt  and 
near  Saint  Vincent,  ScoU,       West. 

*Gaillabi>ia,  Fougeroux.  Heads  many-flowered,  radiate ;  rays  neutral,  deciduous, 
many-nerved,  the  apex  trlfld  ;  disk-flowers  perfect,  the  tube  short,  the  5-cleft  limb  his- 
pid with  articulate  usually  colored  hairs.  Receptacle  convex,  usually  flmbrillate.  In- 
TOluoral  scales  in  two  or  three  series,  from  a  rigid  base,  running  into  a  leafy  appendage 
longer  than  the  disk.  Branches  of  the  style  terminated  by  a  long  awl-shaped  hispid 
appendage.  Achenia  oblong  or  inversely  pyramidal,  villous.  Pappus  of  6  to  10  mem- 
branous or  hyaline  scales,  the  midnerve  produced  into  a  slender  awn.~North  American 
herbs  more  or  less  pul>escent  or  glandular.  Leaves  alternate,  the  lower  ones  petloled 
and  often  lobed,  the  upper  sessile  and  entire.  Heads  on  long  naked  peduncles.  Rays 
yellow,  often  saffron -colored  or  brownisli -purple  at  the  base.  Disk-flowers  yellow  or 
violet.    Bot.  Rep.  of  King*a  Expl.  of  the  Fortieth  Parallel. 

G.  A&I8TATA.  Pursh.  Perennial,  villous-pubescent  or  almost  tomentose  with  Jointed 
hain ;  stem  simple  or  branched,  l  to  2  feet  high  ;  leaves  minutely  punctate ;  radical 
and  lower  ones  lanceolate,  tapering  into  slender  petioles,  sinuate  plnnatlfld  or  coarsely 
toothed,  minutely  serrate  or  nearly  entire  ;  the  uppermost  linear  or  oblong-lanceolate, 
■Mslle,  usually  dilated  at  the  base  and  partly  clasping ;  heads  large,  l%  to  2%  inches  In 
diameter,  including  the  rays ;  involucre  hirsute ;  corollas  of  the  disk  with  short,  broadly 
tubulate  teeth,  of  a  rich  brownish -purple  or  maroon  color ;  rays  10  to  IS,  crowded. 
•lOBgated -cuneiform,  deep  yellow;  chaff  of  the  pappus  6  to  8,  broadly  lanceolate  ;  Am- 
brills  of  the  receptacle  few,  aristseform,  slender,  distinct,  not  dilated  at  the  base,  2  to 
t  times  the  length  of  the  nearly  smooth  achenia.  Porter  and  Coulter's  Flora  of  Colorado. 


K€d  river  prairie,  Daw9on.  West  (mostly  southwest).  [Perhaps  more  correctlf 
referable  to  the  preceding  species.] 

HELEN rUM,  L.        Sneeze- weed. 

H.  autiininale,  L.        SDeexe-weed. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  extending 
northeastward  at  least  to  the  apper  Mississippi  river,  Garrison. 

ANTHEMIS.  L.        Chamomile. 

A,  Cotula,  L.  [Maruta  Cotula,  DC.)        May-weed.     Dog  Fennel. 

A  common,  often  abundant,  weed  in  the  southern  two-thirds  of  the  state  ;  less  fre- 
quent in  clearings  of  the  foiest  farther  uorth  ;  also  less  common  westward,  and  scatee 
from  Ada  northward  in  the  Red  river  valley. 

A,nobili8j  L.        Garden  Chamomile. 
Adventive,  Beaver  Bay.  Juni. 

ACHILLEA,  Vaill.        Yarrow. 

A.  Millefolium,  L.        Common  Yarrow  or  Milfoil. 

Common  throughout  the  state.  The  following  notes  describe  this  species  on  the 
north  shore  of  lake  Superior  :  "Abundant  all  along  the  shore,  forming  a  fringe  of  white 
just  on  the  line  between  the  forest  trees  and  the  waves  ;  was  not  found  in  other  situa- 
tions." Jun{.— "The  rose-colored  variety  occurs  sparingly,  showing  all  shades  of  color 
from  white  to  a  quite  deep  pink."    Roberts. 

CHRYSAXTHEMUM,  Toum.       Chrysanthemum. 

C.  Lexicanthemum^  L.  (LeucarUhemum  vidgare^  Lam.)        Ox-tjfe  Daisy.     White- 
weed. 

Lake  City,  Miss  Manning;  Stillwater,  Miss  Field;  Mankato,  Prof.BechdoU;  Hin- 
neapolis  (frequent),  Roberts;  Saint  Cloud,  Campbell;  upper  Mississippi  river,  Oarristml 
Rare  or  local ;  inclined  to  spread  ;  an  abundant  and  pernicious  weed  in  states  farther 
east. 

TAXACETUM,  Toum.       Tansy. 

T.  vulgare,  L.        Common  Tansy* 

Adventive  :  lake  Pepin ;  Goodhue  county  ;  Minneapolis  ;  Blue  Earth  county ;  Bdh 
met  county,  Iowa. 

T.  Hiiroiieiise,  Nutt.        Lake  Huron  Tansy. 

Upper  Mississippi  river,  Garrf«on.       Infrequent.       North. 

ARTEMISIA,  Toum.        Wormwood. 

A.  grlauca,  Pail.t        Wormwood. 

Saskatchewan  and  Minnesota,  Di-ummond^  yicollet,  Kcnnicott.    {Oray^i  Synoptietd 

Flora  of  X.  A.) 

•Gaillardia  pinnatifida,  Torr.  Perennial,  canescent ;  stems 8tol2  inches  hlsii, 
branching  ;  leaves  sessile,  pinnatifld.  the  rachis  and  remote  lobes  linear;  heads  rather 
small;  involucre  in  about  two  series,  nearly  equal  to  the  disk ;  rays  deeply  3-cleft ;  chafl 
of  the  pappus  lanceolate  ;  flmbrillaeof  the  receptacle  arlstaeform, slender,  sparse,  longer 
than  the  achenla.  Portsr  and  Coulter's  Flora  of  Colorado.— A  showy  flower ;  heads  1 1« 
2  inches  broad  ;  rays  yellow,  or  purple  toward  the  base  :  disk-flowers  purplish  :  leavBt 
110  3  Inches  long.    Bot.  Rep.  of  King's  Expl.  of  the  Fortieth  Parallel. 

t  See  description  of  Artemisia  qlauca.  Pall.,  on  next  page. 
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A.  dracunculoides,  Pursh.        Wormwood. 

Common  through  the  south  half  of  the  state,  and  probably  occurring  also,  but  less 
frequently,  in  the  Ked  riTer  valley  ;  extending  northeast  to  Grow  Wing  and  Todd  coun- 
ties, Upliam. 

A.  borealis,  Pallas.        Wormwood. 

Upper  Mississippi  river,  Oarrteoji.  North.  fProbably  the  var.  Wobmskioldii, 
Bess.,  which  is  taller,  10  to  16  inches  high,  with  more  numerous  heads  in  looser  or  com- 
pound narrower  thyrsus.    Oray's  Synoptical  Flora  of  N.  A.] 

A»  CanaclensiSy  Michx.       Wormwood. 

Lake  Superior  to  sources  of  the  Mississippi,  Hwighton,  Ourrison;  lake  of  the  Woods* 
Daw9on;  Red  river  valley,  Scott;  White  Bear,  Ramsey  county,  KeUey.       North. 

A*  caudatay  Michx.        Wormwood. 

Common  through  the  south  half  of  the  state ;  abundant  (frequently  having  galls)  in 
the  Red  river  valley,  Upham. 

A.  serrata,  Nutt.*        Wormwood. 

Prairies  and  low  grounds,  Illinois  to  Dakota;  first  collected  by  NxUtall.  (Gray's 
Synoptical  Flora  of  N.  A.) 

A.  longrifolia,  Nutt.f       Wormwood. 

Rocky  banks,  Minnesota  and  Nebraska  to  Saskatchewan  and  Montana ;  first  col- 
lected by  Nuttall,  or  by  LeuHs  and  Clarke.    (Gray's  Synoptical  Flora  of  N.  A,) 

A.  Liudoviciana,  Nutt.       Western  Mugrwort.    **  Sasre." 

The  form  with  Incised  or  subplnnatlfld  leaves  is  occasionally  found  through  the  south 
half  of  the  state  and  In  the  Red  river  valley,  Upham.  This  is  not  regarded  by  Gray's 
Svnoptical  Flora  as  distinct  from  the  form  with  undivided  leaves  (var.  gnapbalodes,  In 
Manual),  which  has  been  noted  as  follows  :  Minneapolis,  Bol)$rt8;  Blue  Earth  county, 
Ltibery;  abundant  In  Martin  county,  and  In  Emmet  county,  lova,  Craity;  Bed  river 
valley  (common),  Upham,  Scott.  (Mr.  Arthur  states  that  the  first  of  these  forms  Is 
Infrequent  or  rare  in  Iowa  ;  but  that  the  second  is  common  there.  Specimens  of  this 
species  sent  by  Prof.  Oedge  from  Marshall,  Lyon  county,  in  rich  soil  near  the  Redwood 
river,  have  the  broadly  lanceolate  leaves  all  entire  or  only  sparingly  toothed,  with  their 
upper  surface  nearly  glabrate  and  green  ;  as  is  said  by  Gray's  Synoptical  Flora  to  be 
■ometlmes  their  condition .) 

A.  biennis,  Willd.       BieDnial  Wormwood. 
Frequent, often  common,  throughout  the  state. 

A.  Absinthium,  L.        Common  Garden  Wormwood, 

Lapham.      Blue  Earth  county,  Lclherg.      Rarely  adventive. 


Artkmisia  qlauca.  Pall.  Minutely  silky  pubescent  or  eanescent,  sometimes 
tf  abrate  and  glaucous:  stems  strict,  a  foot  or  two  high, some wlfat  woody  at  base:  leaves 
rather  short,  from  linear-  to  oblong-lanceolate,  mostly  entire,  occasionally  some  3-clef t, 
•r  the  lowest  even  more  divided :  heads  nearly  of  the  next,  into  which  it  probably 
passes.    Qray's  Synoptical  Flora  of  N.  A, 

*Abtemisia  ssrrata,  Nutt.  Stems  6  to  9  feet  high,  very  leafy ;  leaves  green  and 
glabrous  above,  white-tomentose  beneath,  lanceolate  or  uppermost  linear,  3  to  7  inches 
long,  all  serrate  with  sharp  narrow  teeth,  ptnnately  veined,  the  earliest  sometimes 
pinnately  Incised :  heads  amply  paniculate,  rather  few-flowered,  less  than  two  lines 
long,  greenish,  hardly  pubescent.    Oray*8  Synoptical  Flora  of  N,  A, 

tABTEMisiA  LONGiFOLiA,  Nutt.  Stem  2  to  5  feet  high  :  leaves  entire,  at  first  tomen- 
tolose,  but  usually  glabrate  above,  white  tomentose  beneath,  linear  or  linear-lanceolate 
is  to  7  Inches  long,  1  to  5  lines  wide) ;  veins  obsolete  :  heads  amply  paniculate,  usually 
eanescent,  2  to  3  lines  long.    Gray's  Synoptical  Flora  of  N,  A, 


Lake  Saperior ;  "rtsinR  KrouDd.  east  of  tbe  Red  riyer  prairie/*  Dawton,  ScoU;  And 
southward  to  Mloneapolis  (pleotif ul  od  the  riyer  bluffs  below  the  falls  of  St.  AatlM»i) 
and  Fort  Hnelllng,  lake  Pepio,  Miss  Manning,  and  Pipestone  eouaty,  Ltciherg,  Mn, 
Bennett.    Local. 

GNAPHAXiIUM,  J*.       Cudweed.    Everlastiko. 

G.  decurrcns,  Ives.        Everlastiog. 

North  shore  of  lake  Superior  (Deronda  bay  and  Grand  Portage  Island),  Juni;  Nicol- 
let county,  Ocdge.       Infrequent.        Northeast. 

G.  polycephalum,  Micbx.        Common  Everlastinf?. 

Throughout  the  state,  but  infrequent.  Lake  Superior,  Whitney;  lake  of  the  Woods, 
DawHf/n;  St.  Croix  Falls,  Af  Lm  Field  ;    lake  Pepin,  MLm  Manning;    Blue  Earth  county, 

Leihery . 

G.  uligrinosum,  L.        Low  Cudweed. 

Lapham.       Pipestone  county,  3/ rs.  Bennett.       Infrequent. 

ANAPHAL.IS,  DC.        Everlasting. 

A.  niargaritacea,  Benth.  &  Hook.    (Antemiaria  margaritacea,  R.   Br.) 

Pearly  Eyerlasting^. 

Common  at  Beaver  Bay  (north  shore  of  lake  Superior),  and  at  Minneapolis,  Bob* 
crU;  Wadena  county,  etc.,  Upham;    Blue   Earth  county,  Leiberg.        Throughoat- 
Local. 

ANTEXNARIA,  Gaertn.        Everlasting. 

A.  plaiitaglnifolia.  Hook.        Plani^n- leaved  Eyerlastiog. 
Common,  or  abundaut,  throughout  the  state. 

ERECHTITES,  Raf.        Fireweed. 

E.  hieracifolia,  Raf.        Fireweed. 

Stearns  county,  OarrUon;    Douglas  county,  Mrs.  Terry;    falls  of  the  St.  Croix, 
Parry;  Minneapolis,  if a««ii/>e,-  lake  Pepin,  Af (88 3rann(n(7;  Anoka  county,  also  New 
Ulm,  Juni;  Blue  Earth  county  (common),  Leiberg,       South. 

CACALIAjL.        Indian  Plantain. 

C.  reniforniis,  Muhl.        Great  Indian  Plantain. 

Fillmore  county,  Winchell;  lake  Pepin,  If (88  Af an7iin{f;  Hennepin  county,  Hfnicfc. 
Infrequent.       South. 

C.  atripHcifolia,  L.        Pale  Indian  Plantain. 
Goodhue  county,  Sandherg,       Southeast. 

C.  tiiberosa,  Nutt.        Tuberous  Indian  Plantain. 

Dakota  county  (frequent),  Upham:  Steele  county.  Miss  Bixby;  Blue  Earth  county, 
Leihcrg;  New  Ulm,  Jxini;  common  in  Martin  county  and  in  Emmet  county,  Iowa,  CraUy, 
South. 

SENECIO,  Toura.       Groundsel. 

S.  vulgaris^  L.        Common  Groundsel, 

Mankato  {trequeut),  Leiberg ;  Saint  Paul,  Kelley. 

S.  palustriSy  Hook.        Groundsel. 

Common,  or  frequent,  through  the  northernand  central  portions  of  the  state  x 
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extending  eastward  at  least  to  the  St.  Louis  river,  Mrs,  HerricKt  Morrison  county  and 
Minneapolis,  Upham^  Groodhue  county,  Sandhtrg^  and  lake  Pepin,  Miss  Manning; 
abundant  about  lalces  in  Grant  county,  RohtrU,  and  in  swamps  near  New  Ulm,  Juni; 
Tery  rare  in  Emmet  county,  Iowa,  Cratty. 

S.  integerrimus,  Nutt.*       Groundsel. 
Lapham,       West. 

S.  aureus,  L.       Golden  Ragrwort.    Squaw-weed.    Life-root. 
Common,  or  frequent,  throughout  the  state,  in  some  portions  abundant. 

S.  aureus,  L.,  var.  obovatuSy  Torr.  &  Gray.       Golden  Ragwort,    Squaw- 

weeci. 

Minneapolis,  Kassube ;  Pipestone  county,  Mrs.  Bennett;  and  perhaps  throughout 
the  state. 

S.  aureus,  L.,  var.  Balsamitae,  Torr.  &  Gray.      Golden  Rafifwort.    Squaw- 
weed. 

Throughout  the  state.       North  of  lake  Superior,  Aflrossiz ;  Pembina,  ChicTc^riny,* 
Pokegama  Falls,  Houghton;  Minneapolis,  Roberts. 

S.  canusy  Hook.f       Groundsel. 

Put  in  bay,  north  shore  of  lake  Superior,  Juni.      North. 

&•  lugenSy  Richardson. t  (Including  var.  Hookeri,  Eaton.)        Groundsel. 

Red  river  valley  near  Moorhead,  Leiberg;  Pipestone  county,  Mrs.  Bennett.   [Also 
Pljrmouth  county,  in  northwestern  Iowa,  Arthur.]       West. 

ARNICA,  L.       Arnica. 

A.  Chamissonis,  Less.    (A.  mollis,  Hook.)       Arnica 
North  shore  of  lake  Superior,  Juni.      North. 

CENTAXJREA,  L.        Star  Thistlk. 

C.  CyanuSt  L.        Blue-hottle.    Bachelor' 8- Button. 
Escaped  from  gardens.  Blue  Earth  county,  Leiberg. 


^Sbnbcio  urrsoBRBiMUs,  Nutt  Glabrous  throughout ;  stem  simple,  striate,  12  to 
18  inches  high  ;  leaves  entire  ;  radical  ones  .^  to  6  Inches  long  and  i  to  2  inches  wide, 
rather  obtuse,  tapering  into  a  petiole,  somewhat  fleshy,  upper  small,  lanceolate,  acute, 
partly  clasping ;  corymb  simple  or  nearly  so ;  heads  rather  large,  8  to  20 ;  Involucre 
hemispherical,  bracteolate,  scales  15  to  20,  narrowly  linear,  acute  ;  rays  about  8,  small ; 
disk-flowers  40  to  60 ;  achenia  striate,  nearly  glabrous.  Porter  and  Coulter*s  Flora  of 
Colorado. 

tSsKKCio  CAKus,  Hook.  Whlttsh  tomentose  throughout ;  stems  tufted,  2  to  12 
inches  high  ;  radical  leaves  obovate,  obtuse,  narrowed  Into  short  petioles  ;  the  cauline 
sessile,  lanceolate,  pinnately  cleft,  or  with  a  few  teeth  near  the  base,  rarely  entire ; 
heads  rather  large,  few  In  a  simple  corymb  ;  involucre  nearly  eoalyeulate  ;  rays  8  to  12, 
not  twice  1^  long  as  the  involucre  ;  achenia  glabrous.  Eaion  in  Bot.  Rep.  of  King's 
Expl.  of  the  Fortieth  Parallel. 

tSsxEcio  LUGBKS,  Richardson.  Lightly  floeeose-wooUy  when  young,  in  the  typical 
form  early  glabrate  and  bright  green  :  stem  6  inches  to  2  feet  high,  few-  and  small- 
leaved  and  naked  above,  terminated  by  a  cyme  of  several  or  rather  numerous  heads 
(these  about  five  lines  high) :  radical  and  lower  cauline  leaves  spatulate,  varying  to 
oval  or  oblong,  either  gradually  or  abruptly  contracted  at  base  into  a  winged  or  mar- 
gined short  petiole,  usually  repaod-  or  callous -denticulate  ;  upper  cauline  lanceolate 
or  reduced  and  bract-Uke  ;  bracts  of  the  campanulate  Involucre  lanceolate,  with  ob- 
tuse or  acutish  commonly  blacklsh-sphacelate  tips  :  heads  many-flowered  :  rays  10  or 
13,  conspicuous.    Qray^s  Synoptical  Flora  of  N.  A. 


CXICUS,  Tourn.    (Included  in  CiRSi cm  by  Ifaniwi/.)        Thistlb. 

C.  lanceohtus,  Hoffm.         Convnon  Thistle. 

Fre<iuent,  but  seldom  plentiful,  throu;;hout  the  state.  North  of  lake  Superior, 
Juni;  Pembina,  Hnvanl:  Minneapolis,  GrUwohl,  Kassube;  lake  Pepin,  MU*^  Manning; 
Wabasha,  ^if/>«c/n;  Nicollet  county,  Ait^m:  Blue  Earth  county  and  southward  (common), 

Leiht  rrj. 

C.  Piteheri,  Torr.         Pitcher's  Thistle. 

North  shore  of  lake  Superior,  Macoun;  doubtless  In  Minnesota. 

C.  uiidulatiis.  Gray.        Thistle. 

North  of  lake  Superior  (in  a  grass  field  at  Grand  Marais,  said  to  have  made  its  first 
appearance  in  1878),  llnbcrU.  \  Near  Fort  Pierre,  Dakota,  Geyer.]  Plains,  &c,  from 
lake  Huron  and  Minnesota  to  Saskatchewan,  west  to  Oregon,  south  to  Kansas  and 

New  Mexico.   Gray's  SynojAicnl  FU/ra  of  y.  A . 

C.  uiiclulatii.s,  Gray,  var.  cane.sceiis.  Gray.        Thistle. 

Merely  a  form  with  smaller  heads,  sometimes  not  over  an  inch  long,  the  leaves 
varying'  from  cil lately  spinulose-dentate  to  deeply  pinnatifld.^Minnesota  to  New 
Mexico  and  southern  Utah.    Groy'a  Synoptical  Flora  o/  X.  A. 

C.  unclulatus,  Gray,  var.  iiiegraceplialuSy  Gray.        Thistle. 

Stouter  form,  usually  broader-leaved,  with  broad  heads  2  inches  or  more  long.— 
Minnesota  and  Texas  to  Idaho.    Oray's  Synojdical  Flora  of  N.  A. 

C.  altissiiuii.s,  Willd.        Tall  Thistle. 

Lake  Pepin,  JliV<8  Manning;  Minneapolis,  Simrru/n-i';  Faribault,  Miss  Beane;  Blue 
Earth  county,  Leihaij;  abundant  in  Martin  county,  and  in  Emmet  county,  Iowa.  Cratty; 
common  northwestward  and  in  the  Red  river  valley,  Upham,  Scott.       South  and  wes^ 

C.  altissiiiius,  Willd.,  var.  discolor,  Gray.  (C.  discolor,  Muhl.)        Thistle. 

Minneapolis,  Ka^tmhe,  Hohcrfj*,  Simtm/iui;  Hesper,  Iowa  (common),   Mrs.  Carter; 

Worthington  (common),  Ff>otc;   Redwood  Falls,    PcmherUm;   Anoka  county,   Juni; 

Stearns  county.  Garrison;  Clay  county,  Upham;  Pembina,  Havard.       South  and  west. 

C.  luuticus,  Pursh.        Swamp  Thistle. 
Common,  or  frequent,  throughout  the  state. 

C.  puiiiilii.s,  Torr.        Pasture  Thistle. 

Goodhue  county,  Sandherg;  Dakota  county  (frequent),  Upham;  Anoka  county, 
Jxini;  Stearns  county,  Garrison;  Alexandria,  Douglas  county,  3f  r«.  Terry.       South. 

C  arvensis^  Hoffm.        Canada  Thistle. 

Newburgh,  Fillmore  county,  Mrs.  Carter ;  covering  about  an  acre  cl^se  west  of 
Rochester,  Olmsted  county  ;  a  few  miles  east  of  Faribault ;  Stillwat«r,  Miss  Field;  on 
Western  avenue,  at  the  west  border  of  Minneapolis,  spreading,  Roberts.  Rare,  but 
likely  to  become  common  ;  in  many  districts  farther  east,  "a  most  troublesome  weed, 
extremely  difficult  to  eradicate." 

OXOPORDOX,  Vaill.        Cotton  Thistle.    Scotch  Thistle. 

0.  acanthinm,  L  Cotton  Thistle,     Scotch  Thistle. 

Lake  City,  Mrs.  Ray.       Rare. 

ARCT1U3I,  L.  (Lappa,  Tourn.)        Burdock. 

A.  Lappot  L.  (L.  officinalis,  Allioni,  var.  major,  Gray.)        Common  Burdock, 

Common  through  the  south  half  of  the  state,  and  probably  northeastward;  less  fre- 
Queut  in  the  Red  river  vallev. 
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CICHORIU31,  Tourn.       Succory.    Chicory. 

C.  Iftti/buSy  L.        Succory,    Chicory. 

Minneapolis, Herrick;  near  Excelsior,  Hennepin  county,  Mrs,  Terry.       Rare. 

KRIGIAy  Schreber.  (Including  Cynthia,  Don.)        Kriota. 

K,  Virgin ica,  Willd.        Dwarf*  Dandelion. 
Upper  Mississippi  river,  Oarrison.       Rare. 

K.  aiiiplexicaulis,  Nutt.  (Cynthia  Virginica.  Don.)        Cynthia. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  at  least 
to  Morrison  county  (common),  Upham,  and  the  upper  Mississippi  river  GarrUon, 

TROXIMON,  Nutt.        Troximon. 

T,  cuspidatuni,  Pursh.        Troximon. 

Common,  or  frequent,  through  the  south  and  west  portions  of  the  state  ;  extending 
northeast  to  lake  Pepin,  Miss  Mannina,  Minneapolis,  Tivtning,  Roberts^  Stearns  county, 
Campbell,  and  Pembina,  Chi^^herlng . 

T.  grlaucum,  Nutt.*       Tioximon. 

Red  river  prairie,  Dawson,  Havard;  near  Glyndon,  Leiberg,  Oedge;  Kittson,  8te- 
rens  and  Lincoln  counties,  Upham.  AVest.  [T.  aurantiacum,  Hook.,  has  been 
reported,  but  probably  erroneously,  at  Pembina.] 

TRAGOPOGON,  L.       Goat's-Beard.        Vegetable  Oyster. 

T,  pratensis,  L.f        Yellow  Goafs-Beard, 

Naturalized  in  meadow  of  Spring  creek  near  Red  Wing,  Sandberg. 

HIERACIUM,  Tourn.        Hawkweed. 

H.  uiiibellatiini,  L.J        Hawkweed. 

Nortli  shore  of  lake  Superior  to  the  Rocky  mountains  and  northward,  Gray's  Sun- 
optical  Floraof  N.A.;  probably  In  northern  Minnesota. 


*  Trozimok  glaucum,  Nutt.  Usually  a  foot  or  two  high,  rather  stout,  pale  or 
glaucous,  either  glabrous  or  with  loose  pubescence  :  leaves  linear  to  lanceolate,  from 
entire  to  sparingly  dentate  or  sometimes  laclniate,  4  to  12  Inches  long  :  Involucre  com- 
monly an  Inch  high  and  many- flowered;  its  bracts  lanceolate  or  broader:  outer  series 
shorter,  often  pubescent,  or  even  villous  :  akenes  with  apex  tapering  gradually  into  a 
rather  stout  and  nerved  beak  which  is  shorter  than  the  body  ;  akenes  with  the  beak  5 
or  6  lines  long,  longer  than  the  pappus,  the  copious  and  rather  rigid  bristles  of  which 
are  (as  iu  most  species)  only  denticulate-scabrous.      Oray^s  Synoptital  Flora  of  N,  A. 

tTRAOOPOGON,  L.  Involucre  simple,  of  many  leaves;  receptacle  naked;  pappus 
plumous,  achenia  longitudinally  striate,  contracted  into  a  long,  filiform  beak.  Biennial 
European  herbs,  with  long,  linear,  grass-like  leaves.    Wood's  Class-Book. 

T.  pratensis,  L.  Leaves  linear,  those  of  the  stem  dilated  at  the  base  and  abruptly 
acuminated  into  a  slender  point  towards  the  apex,  glabrous.  Peduncles  scarcely  thick- 
ened  beneath  the  anthodes  [heads].  Florets  yellow.  Acheneswlth  the  beak  about 
as  long  as  the  achene,  ribbed  ;  those  of  the  outer  florets  usually  murlcated  on  the  ribs. 
Pappus  of  all  the  florets  of  plumose  hairs.    Sowerby's  English  Botany,  vol.  v. 

tHiER.iCiOM  UMBELLATUM,  L.  Stem  a  foot  or  two  high,  strict,  leafy  to  the  top, 
bearing  a  few  somewhat  umbellately  disposed  heads  :  leaves  narrowly  or  sometimes 
broadly  lanceolate,  nearly  entire,  sparsely  denticulate,  occasionally  lacinlate-dentate, 
all  narrow  at  base  ;  the  cauline  leaves  all  closely  sessile  :  Involucre  half  loch  high,  or 
sometimes  smaller,  usually  livid,  glabrous  or  nearly  so :  outermost  bracts  loose  or 
spreading.    Gray's  Synoptical  Flora  of  N.  A, 
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H.  Canadense,  Micbx.       Canada  Hawkweed. 

Common,  or  frequent,  tbroagboat  the  state;   abandant  corth  of  lake  Saperior« 
Roberts. 

H.  ftcabrum,  Michx.        Roof^  Hawkweed. 

St.  Croix  river,  Parry:  Saint  Cleud.  Campfc€K;  Bearer  Bay,  Robtrit;  Pembina, 
Chiekering.  (A  hawkweed  agreeing;  with  Gray's  descripdOD  of  this  species  iD  bearing 
40-  to  50- flowered  heads,  but  in  other  characters  like  H.  panieulatam,  grows  in  the  Be4 
river  valley  on  moist  prairie,  Vpham.) 

H.  loDgipiluni.  Ton*.        Lodr- bearded  Hawkweed. 

8t.  Croix  river.  Parry;  Blue  Earth  county,  Lei^jtrg.       Rare.       South. 

H.  venosniii ,  L.        Rattlesnake-weed. 

Red  river  prairie,  Damon,  Scott.       Infrequent. 

PREXANTHES,  Vaill.      (Including  Nabalus,  Cass.)         Rattle- 
snake-boot. 

P,  alba,  L.        White  Lettuce.    Rattlesnake- root. 
Common  throughout  the  state. 

P.  Herpentaria,  Pursh.*    (N.  albu?,  Hook  ,var.  serpentaria,  Gray.)       Rat- 
tlesnake-root. 

Hennepin  county,  Herrick;   Steams  county,  CamplnlL     [Devirs  lake,  Dakota, 
Oeyer.] 

P.  alti88inia,  L.        Tall  White  Lettuce. 

Between  lake  Superior  and  the  lake  of  the  Woods,  Macoun, 

P.  racemosa,  Micbx.        Rattlesnake- root. 
Frequent,  or  common,  throughout  the  state. 

P.  aftpera,  Michx.        Rattlesnake- root. 

Frequent  through  the  south  half  of  the  state  ;  extending  north  to  Steams  county, 
Campfjell,  and  Douglas  county,  Alr$.  Terry. 

P.  orepitliiiea,  Michx.        Rattlesnake-root. 

Lake  Benton,  Lincoln  county,  Upham.      Infrequent.       South. 

LYGODESMIA,  Don.        Lygodesmia. 

L.  jiiiieea,  Don.        Ly^jrodesmia. 

Common  southwestward,  on  sandy  land  ;  extending  north  and  east  to  Muskoda, 
Clay  county,  and  Sand  Hill  river,  Upham,  Pembioa.  Havard,  Meeker  county,  CampbeU, 
Minneapolis,  Itohertif,  St.  Croix  river,  Swtzey,  and  Blue  £arth  county,  Leiherg. 

[Crepls  runclnata.  Torr.  &Gra7,  whose  eastern  limit  extends  from  the  Saskatchewan 
region  to  Nebraska  and  Iowa  {Arthur),  and  the  nearly  related  C.  glauca,  Torr.  &  Gray« 
of  similar  range,  seem  likely  to  be  found  in  western  Minnesota.] 


*PBRNAifTHK8  8RRPENTABIA,  Pursh.  Commonly2  feet  high,  glabrous  or  a  little 
hirsute-pubescent:  stem  sometimes  purple-spotted,  rather  stout :  leaves  diyersely 
variable,  assuming  all  the  forms  of  the  preceding  species  :  inflorescence  oorymbosely 
thyrsoid-paniculate  ;  the  heads  mostly  glomerate  at  summit  of  ascending  or  spreading 
flowering-branches  or  peduncles:  involucre  green,  rarely  purplish-tinged,  8-  to  I2> 
flowered ;  flowers  purplish,  greenish  white  or  ochroleucous :  pappus  sordid  straw- 
color  or  whitish.  .  .  .  Open  grounds,  commonly  in  sandy  or  sterHe  soil.    Oray*8  Synop* 

Ut>n1    Vlnrn  nf   W     A 
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TARAXACUM,  Haller.        DANDELioif. 

T.  oflBlcinale,  Weber.    (T.  Dens-leonis,  Desf.)       Common  Dandelion. 

Common,  often  abundant,  throughout  most  of  the  state  ;  but  less  freqaent  near  its 
west  side.  It  seems  to  be  quite  absent  from  some  districts  westward,  as  Cottonwood 
oonnty.  Holzinoer;  and  occurs  rarely  in  the  Red  riTer  valley  near  Saint  Vincent,  Daw- 
9on,  Bavard, 

LACTUCA,  Toum.  (Includmf;  Muloedium,  Cass.)       Lettuce. 

li.  Canadensis,  L.       Wild  Lettuce. 
Frequent  throughout  the  state. 

li.  birsuta,  Mohl.  (L.  Canadensis,  L.,  var.  sangfuinea,  Torr,  &  Gray.)       Wild 

Lettuce. 

Minneapolis,  Roberts,  Upham;  frequent  in  Martin  county  and  in  Emmet  county» 
Iowa,  Cratty.      South. 

Ii«  pulchella,  DC.  (Mulgedium  pulchellum,  Nutt.)       False  or  Blue  Lettuce. 

Red  river  Talley  at  Pembina,  Havard,  and  near  Moorhead,  Leiberg;  lake  Carlos, 
Douglas  county,  Mrs.  Terry;  Minneapolis,  A,  W,  Jones;  Lake  Benton  and  Polk  county, 
Upham.       North  and  west. 

L.  Floridana,  Gasrtn.  (M.  Floridanum,  DC.)        False  or  Blue  Lettuce. 
Lapham,      Winona  county,  Hotzin^er;  Minneapolis,  A.  TT.  Jones.       South. 

Ii«  leucophaea,  Gray.  (M.  leucopbseum,  DC.)       False  or  Blue  Lettuce. 

North  of  lake  Superior,  Roberts;  lake  of  the  Woods,  Dawson;  Pembina,  Havard; 
Blue  Earth  county,  Leiberg. 

SONCHUS,  Toum.        Sow-Thistlb. 

S.  oleraceust  L.        Common  Soiv-  Thistle. 

Saint  Paul,  Kelley;  Minneapolis,  Miss  BuUer;  Nicollet  county,  AUon;  New  Ulm» 
Junt      Infrequent. 

S.  aspeTf  Vill.        Spiny-leaved  SoiO'ThistU. 

More  frequent  than  the  preceding  :  observed  at  Grand  Marais  and  Beaver  Bay,  on 
the  north  shore  of  lake  Superior ;  at  Minneapolis  ;  and  in  Goodhue,  Winona,  Rice  and 
Bine  Earth  counties. 

S.  arvensis,  L.        Field  Sotc-ThistU, 
Anoka  county,  Juni.       Infrequent. 

LOBELIACEiE.        Lobelia  Family. 

LOBELIA,  L.       Lobelia. 

L.  cardinalis,  L.        Cardinal  Flower. 

Along  the  Mississippi  river  at  Wabasha,  Oibson^  lake  Pepin,  Miss  Manning,  and 
Saint  Paul.  Mrs.  Terry-,  and  the  St.  Croix  river  at  Marine  Mills,  Washington  county* 
Miu  Cathcart,  and  at  St.  Croix  Falls,  Miss  Field. 

L.  syphilitica,  L.       Great  Lobelia. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  the 
apper  Mississippi  river,  Garrison,  and  the  Ked  river  valley,  Oedge, 

L.  inflata,  L.       Indian  Tobacco. 

Lake  St.  Croix,  Parry;  St.  Croix  Falls,  Miss  Field;  Blue  Earth  county,  Leiberg, 
Infrequent. 


fU  T^ILTTZ  XJTTZ^'^  IZPC^T. 

arl/^r.  "<,.;.'    \.'\':i  *.-..»  4\%r>  -,f  U.^*  *:>er.«:r.    .a  ■.a*^  '.acCi^r  *i:;;jUi«Ki  ▼aryuiC  tilrooifc 
.v.'«»rr.-.  •»="..*•-*  '.'.rrAA  '.»',  '::.*,  y\r.  ..n:r.  ...i,    '  'j-r^j*  JK  '.a-t.:.",  S.ir.tsr^j. 

'^  --fr..  .  .%-.  :.-?'>•.;<.-.-, .;  *.!;-»  ?rjU'*       T::  "::ir;  ri.^-.a.iy  ot  K.i:ikA».  A  beZlover  is  reported 

',7  />^    .'»'i  *<  v^rr.  .'.'•..-/r.  r.  ,"V:?.i.  iujt^^  -  jt  »-  .  Tr^i.  til**  l-esfcr.pc;  }a  >C  tlLa  sp««ies,  exccfC 

r.  '...-«'   ^..'jc^  ^./^  of  ',h**  So«*T*  -w..^..  AJ.7*  :a-*  •^>rov.Jk  S  t«>  \  of   ^a  imth  kmg,  tf« 

t.r.-.^^  :*.<  .  .:./  a^  :r.*  ^r.-.a..  'a^jx-.o:-*^       Tli.*  orl-SAry  4ai^«*r-lowvretl  ConioCtkis 

%^f^.'.^^  ..*-<  ".o*  r^i«ir.  ''/'>'Vir7*»l  :r.*r*.     T':.-*  lAf^*-i.>T8^-*r*ti  f  >na  has  Also  beea  collected 

C.  Ariifrri^rana,  L         Tau  &*.. rower. 

Mr-.  Ttrr  t 

.HPKCJL'LAKIA,  Eeutf^T.        VE^rca'a  Look r5G-G lass. 

8.  p#rrfoliata,  A.  IXJ.        Ven:;ii'ii  I>x/Kiiipr- Glass. 

f.oph^m.       ainnftziffAls.  Kf^iA^iU:   utzi  SaIqc  Paul,  Jfnf.  Terry.       Intreqacnt. 

EltfCACE.+^.         Heath  Fa^iily. 

OA  VLL'.S.SACIA,  HBK.        Hucklebebrt.    Whortlkberrt. 

G.  r*^ino«a,  Torr.  <fe  Gray.        Common  Black  Hackleberry. 

yr^-'i'if.jit,  hlttu  conirnon,  northeastward  ;  e.xteDding  west  to  Cass  lake,  SchooicrafU 
an'l  HOutJi  to  rh<;  falls  of  Kettle  river,  In  section  15,  T.  42,  R.  20,  Vpham, 

V'A<'(.'I\IUM,  L.        CFtANBERur.    Blueberry.    Bilberbt. 

V.  OxyroocfiiH,  L.         Small  Cranberry. 

(>jffif;ion  northward  ;  extendInK  west  to  the  upper  Mississippi  nver.  Garrison, 
IJ«'k'r  county,  dfjl^ft,  and  Ferj^us  Falls.  Lcotuird;  and  soutb  to  AnolCA  county  (plenti- 
ful;, Uohf  rtM,  and  VVlilte  Bear  lake,  Uanisey  county,  KcUey, 

V.  iiiucrofarporiy  Ait.        Larj2;e  American  Cranberry. 

coriinion  through  the  north  half  of  tlie  state,  excepting  the  Bed  river  valley  and 
nnar  the  Ahorc  of  take  Superior  ;  extending  south  to  Fergus  Falls,  I^eonard,  and  liin- 
tieapoll^.  Uohtritt.    Much  gathered  for  the  market,  especially  by  tbe  Obippewa  Indiana. 
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V.  Vitis-Idaea,  L.        Cowberry. 

North  shore  of  lake  Superior  (swamps  at  Port  Arthur).  Mocoun;  doubtless  iu  Mlu- 
nesota. 

V.  stamineiim,  L.        Deerberry.    Squaw  Huckleberry. 
Near  Saint  Paul,  Mrs.  Terry.       Rare. 

V*  uliglnosuniy  L.        Bog  Bilberry. 
North  of  lake  Superior,  Juni.      North. 

V.  csespitosuniy  Michx.,  var.  cuneifoliiim,  Nutt.        Bilberry. 
Margins  of  a  lake  near  Stillwater,  Parry.       Rare.       North. 

[V.  ovalifolinm.  Smith,  and  V.  myrtllloldes,  Hook.,  will  doubtless  be  found  In  Minne- 
sota north  of  lake  Supsrior.] 

V.  Pennsylvanlciim,  Lam.        Dwarf  or  Low  Blueberry. 

Ommon  in  the  north  half  of  the  state  ;  extending  south  to  Minneapolis,  RtjbcrUt 
and  lake  Pepin,  MUts  Manning,  the  Mississippi  river  being  its  southwestern  limit  from 
Minneapolis  to  Morrison  county,  UpJiam, 

V.  Canadensey  Kalm.        Canada  Blueberry. 

Falls  of  the  St.  Croix  river.  Parry;  Stearns  county,  Garrison;  and  northward. 

V.  corymbosuni,  L.        Swamp  or  High  Blaeberry. 

Lapham.  Ramsey  county  (var.  amcenum,  Gray),  Winchell;  White  Earth  resei  va- 
tion,  Oarrieon.      Rare. 

CHIO GENES,  Salisb.        Creeping  Snowberry. 

C.bispidula,  Torr.  &  Gray.       Creeping  Snowberry. 

Frequent  northeastward  :  extending  south  to  Anoka  county  (plentiful  in  tamarack 
swamps),  Roherts;  Hennepin  county,  Simmwis. 

ARCTOSTAPHYLOS,  Adans.        Bearberry. 

A.  Uva-ursi,  Spreng.        Bearberry.    Einnikinnick. 

Common,  often  abundant,  on  sandy  land  through  the  north  half  of  the  state  ;  ex- 
tanding  south  to  Isanti  and  Sherburne  counties  (common),  Upham;  rare  and  local  far- 
ther south,  as  in  Goodhue  county,  Sandberg,  at  lake  Pepin,  Miss  Manning,  and  on 
sandy  knolls  in  section  12,  Saratoga,  Winona  county,  Winchell. 

'EPlQJEAf  L.     Mayflower.  Trailing  Arbutus.  Ground  Laurel. 

£•  repens,  L.        Mayflower.    Trailing  Arbutus.    Ground  Laurel. 

Minnesota  Point  and  elsewhere  near  Duluth,  Juni,  Mins  Catficart;  falls  of  Kettle 
rlTer,  Upham.      Infrequent.       Northeast. 

GAULTHERIA,  Kalm.        Aromatic  Wintergrben. 

G.  procumbeiis,  L.        Aromatic  Wmtergreen.    Checker  berry. 

Common  northeastward  ;  extending  west  and  south  to  Rainy  Lake  river,  Keating, 
the  lake  of  the  Woods.  Dawson,  AVadena  county.  Upham,  and  Anoka  county,  Roherts, 
rare  farther  southeast,  as  at  lake  Pepin,  Mi88  Mann^/tt/,  and  Mound  Prairie,  Houston 
county,  WinehelU 

CASSANDRAy  Don.        Leather-Leaf. 

C*  calyculata,  Don.       Leather- Leaf. 

North  of  lake  Superior  (common),  Roberts;  lake  of  the  Woods,  Dawson;  St.  Croix 
rlTer,  Parry;  extending  south  to  Wadena  (frequent)  and  Chisago  counties,  Upham, 
Minneapolis,  Kasstibe,  and  Stillwater,  Miss  Field. 


9i  TWELFTH   AJiNUAL   BBTOBT. 

CASSIOPE,  Don.        Cassiope. 

C.  hypnoides,  Don.       Cassiope. 

Minnesota  Point.  lake  Superior,  Mist  Catheart.       Bare.      North. 

ANDROMEDA,  L.       Andromeda. 

A.  polifolia,  L.        Wild  Rosemary. 

Plentiful  near  Grand  Marais,  and  In  swam|>s  near  lake  Johanna,  Kamsey  eoiinty, 
Roberts;  Minnesota  Point.  Miss  Catheart;  lake  of  the  Woods,  and  thence  toward  Bed 
river,  Dawson;  St.  Croix  river,  Parry;  Chisago  county,  etc.,  Upham;  near  MUmeapo- 
lis,  KossuIjc  .       North . 

KALMIA,  L.        Amebicak  Laubel. 

K.  slaucsLf  Ait.        Pale  Laurel. 

Certainly  to  be  found  in  northern  Minnesota,  Macoun. 

MENZIESIA,  Smith.        Menziesia. 

M.  grlAbella,  Gray.*        Menziesia. 

Minnesota  Point,  lake  Superior,  Jffcw  Ca(/irart.    (The  Botany  of  Calt/omia  states 
that  this  (called  M.  femiglnea]  extends  east  *'nearl7to  the  upper  Great  lakes. 'O 
Bare.       Northwest. 

LEDUM,  L.        Labrador  Tea. 

L.  latifoliuni.  Ait.        Jjabrador  Tea. 

Common,  often  abundant,  through  the  north  half  of  the  state ;  eztendiog  south  to 
Sherburne  and  Anoka  counties  (common),  Roberts,  and  near  Saint  Paul,  Mrt.  Terry. 
Used  as  tea  by  the  Chippewa  Indians. 

PYROLA,Toum.        Wintebgrebn.    Shin-leaf.    Ptrola. 

P.  rotundifolia,  L.        Winterjjreen.    Shin-leaf. 

Common  through  the  north  half  of  the  state ;  extending  sooth  to  MlBBoapoUs 
<common).  Roberts,  and  rare  farther  south,  as  at  Cannon  Blver  Falls,  Blahc^  Sandberg, 
and  Chatfleld,  Fillmore  county,  WincheU. 

P.  rotuudi folia,  L.,  var.  incarnata,  DC.       Wintergrreen. 
Detroit,  Becker  county,  Oedge.       North. 

P.  rotundifolia,  L.,  var.  asarifolia,  Hook.       Wintergreen. 

St.  Croix  Falls,  Miss  FUld;  8alnt  Cloud,  GarrUon.     [Lake  Superior.  Whitney.] 
North. 

P,  rotundifolia,  L.,  var.  uligrinosa,  Gray.        Wintergreen. 

Minneapolis  (frequent),  Roberts,  WincheV;  Morrison  county  (on  dryish  land  In 
woods).  Upham. 

P.  elliptica,  Nutt.       Wintergreen.    Shin-leaf. 
Common,  or  frequent,  throughout  ihe  state. 


*  Menziesia  glabella.  Gray.  Strigose-chaffy  scales  wanting,  or  very  few  on 
young  petioles  and  midrib  beneath  ;  leaves  obovate,  mostly  obtuse,  barely  mueronate- 
tipped,  glaucescent  and  glabrous  or  nearly  so  beneath  (an  inch  or  two  long),  sprinkled 
with  some  small  appressed  hairs  above,  the  obscurely  serrulate  margins  minutely  eQio- 
late  :    pedicels  naked  or  somewhat  glandular :    oorolla  ovold-eampanulate.    Oray*s 
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P.  chlorantha,  Swartz.        Wintergreen.    Shin-leaf. 

Common,  or  freqaent,  through  the  north  half  of  the  state;  extending  south  to  Isanti 
county,  Vpham. 

P.  secunda,L.       Wintergreen.    Shin-leaf, 

Common  northward  ;  extending  south  to  the  St.  Croix  river.  Parry,  Goodhue  county, 
Scmdherg,  lake  Pepin,  MU$  Manning,  Blue  Earth  county,  Leiberg,  and  Redwood  Falls, 
Pemberton. 

P.  secunda,  L.,  var.  pumila,  Paine.       Wintergreen.    Shin-leaf. 

Korth  of  lake  Superior,  Juni;  in  tamarack  swamps  near  Minneapolis,  Roberts. 
Rare.       North. 

P.  minor,  L.        Wintergreen.    Shin-leaf. 

North  of  lake  Superior  (In  woods  at  Kakaheka  falls),  Macoun;  doubtless  in  north- 
em  Minnesota. 

MONESES,  Salisb.       Monks es.    One-flowbbed  Ptrola. 

M.  uniflora,  Gray.        One-flowered  Pyrola. 

North  of  lake  Superior  itrtquent),  Juni,  RoberU;  Becker  coun ty,  Gedflre;  Steams 
county,  Campbell       North. 

CHIMAPHILA,  Purdh.        Pipbissewa.    Winteboreen. 

C  unibellata,  Nutt.        Prince's  Pine.    Pipsissowa.    Wintergreen. 

Frequent  northward  ;  extending  south  to  Wadena  county,  Upham,  Saint  Cloud, 
Campbell,  and  Anoka  county  (at  Deer  lake).  Roberts;  near  Minneapolis,  W.H.  Hatch; 
rare  and  local  farther  southeast,  as  in  Goodhue  county,  Sandberg,  at  lake  Pepin,  Miss 
Mcmnitig,  and  Hesper,  Iowa.  Mrs.  Carter, 

C*  maculata,  Parsh.       Spotted  Wintergreen. 

Clearwater,  Wright  county,  Mrs.  Terry;  Saint  Paul,  Miss  Cathcart.       Rare. 

[Pterospora  andromedea,  Nutt.,  will  probably  be  found  in  northern  Minnesota.] 

MONOTROPA,  L.        Indian  Pipe.    Pine-sap. 

M •  uniflora,  L.        Indian  Pipe.    Corppe-Plant. 

Throughout  the  state  :  common,  occasionally  abundant,  northward  ;  infrequent 
•r  rare  southward. 

M.  Hypopitys,  L.       Pine-sap.    False  Beech-drope. 

Caribou  Point  and  Carlton's  Peak,  north  of  lake  Superior,  also  at  Taylor's  Falls, 
Roberts.      Rare.      North. 


ILICINEuE.     (AQuiFOLiACEiE.)         Holly  Family. 

ILEX,  L.        Holly. 

I.  verticillata,  Gray.       Black  Alder,    Winterberry. 

St.  Croix  river,  Parry;  lake  Pepin,  Miss  Manning;  Saint  Paul.  Kellcy;  Minneapo- 
lis, WincheU;  Steams  county,  Vpham;  St.  Louis  river,  Mrs.HerricH.       North. 

NEMOPANTHES,  Raf.        Moumtain  Holly. 

K.  Canadensis,  DC.        Mountain  Holly. 

Lapham.       St.  Croix  river.  Parry;  lake  Pepin,  Miss  Manning.        Infrequent. 
North. 


PLANTAGINACE.E.        Plantain  Family. 

PLANTAGO.  Tourn.        Plantain.    Ribwort. 

P.  major,  L.        Common  Plantain.    Wayside  Plantain. 

Common,  often  abundant,  throughout  the  slate.  Evidently  indigenous  in  Rock 
county,  LeWcrg,  and  in  the  Red  river  valley  (where  a  form  occurs,  very  probably  the 
var.  Asiattca,  Decaisne,  coarser  than  ordinary,  with  scape  and  spike  from  Wi  to  2  feet 
high,  the  spike  being  6  to  12  inches  long),  Vpham.    [Sheyenne  river,  Dakota,  Gcycr.] 

P,  Riigrelii,  Decaisne.*    (P.  Karatschatica,  Hook.)        Plantain. 

Blue  Earth  county  (common),  Lciherg;  Martin  county,  Cratty.  Perhaps  frequent 
throughout  the  state,  but  overlooked  on  account  of  its  resemblance  to  the  preceding. 
(Indigenous ;  found  only  In  America.) 

[P.  cordata,  Lam.,  should  be  looked  for  in  the  east  part  of  the  state  ;  and  P.  lanceo- 
lata,  L.,  may  be  expected  as  a  weed  southeastward.] 

P.  eriopoda,  Torr.t        Plantain. 

Red  river  valley,  Watson,  Scott.       Northwest. 

P.  Patagouica,  Jacq.,  var.  griiaphalioitles,  Gray.       Plantain. 

Upper  Minnesota  river.  Parry;  New  Ulm,  Juni;  Nicollet  county,  Aiton;  Blue  Earth 
cowuii,  Leihcrg;  common  in  Watab,  Benton  county,  and  frequent,  often  cemmon,  thence 
south  westward,  Upham;  plentiful  at  the  Pipestone  quarry  (showing  gradations  in  size  to 
small  matted  plants  with  almost  filiform  scapes,  none  of  which  exceed  two  or  three 
inches  in  hight,  bearing  few-flowered  capitate  spikes  ?i  to  U  inch  long),  Mrs.  Bennett, 
[Devil's  lake,  Dakota,  Ocycr.\      South  and  west. 


PRIMULACE^.         Primrose  Family. 

PRIMULA,  L.       Primrose.    Cowslip. 

P.  farinosa,  L.        Bird's-eye  Primi-ose. 

North  shore  of  lake  Superior,  Whitney,  Macoun^^  St.  Croix  lake,  Stillwater,  Mist 
Field.       North. 

P.  Mistassiiiicay  Michx.       Primrose. 

Lapham.      Abundant  on  the  north  shore  of  lake  Superior,  Juni,  Roberts.      North. 

ANDROSACE,  Tourn.        Androsack. 

A.  occidental  is,  Pursh.        Androsace. 

Blue  Earth  county  (common),  also  a  dwarfed  form,  about  an  Inch  high,  with  solitary 


♦Plantago  Rugelii,  Decaisne.  leaves  paler  [than  in  P.  major],  commonly 
thinner  :  spikes  long  and  thin,  attenuate  at  the  apex  :  sepals  oblong,  all  as  well  »a 
the  similar  bract  acutely  carinate  :  capsules  erect  in  the  spike,  cylindraceous-oblong 
(somewhat  over  2  lines  long,  one-sixteenth  inch  in  diameter),  about  twice  the  length  of 
the  calyx,  clrcumscissile  much  below  the  middle:  ovules  6  to  10;  seeds  4  to  9,  ovaUoblong 
(about  a  line  long),  opaque  and  dull  brown,  not  reticulated.     Oray*8  Synoptical  Flora 

ofy.A. 

i  Plantago  kriopoda,  Torr.  Perennial ;  leaves  fleshy,  broadly  lanceolate,  4  to 
6  inches  long,  1  to  2  inches  wide,  attenuate  at  each  end,  long-petioled,  glabrous,  entire, 
&-nerved  ;  base  of  the  leaves  and  scape  clothed  with  long  dense  brown  wool :  scape 
1  foot  high,  terete,  glabrous  or  pubescent,  with  a  cylindrical  spike  (3  to  6  Inches  long) 
of  rather  remote  perfect  flowers  ;  bracts  scarious-margined,  dilate  :  stamens  and  styles 
very  long  ;  bracts  broadly  ovate,  mostly  obtuse:  capsules  4-  to  S-seeded  ;  seeds  not 
hollowed.    Watson'it  Rep.  in  King's  Expl.  of  the  Fortieth  Parallel. 
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flowers,  found  near  South  Bend,  in  this  county,  Leiberg;  Pipestone  county,  M  rs.  Bennttt; 
Sauk  Rapids,  Mrs.  BlaiscUll;  Walhalla,  northeastern  Dakota,  Scott.      South  and  west. 

DODECATHEON,  L.        American  Cowslip. 

D.  Meadia,  L.        American  Cowslip.    Shootinflr  Star.    Pride  of  Ohio. 
Lapham,       Winona,  Holzinger,  Mrs,  Terry;  Lake  City,  Miss  Manning.      Rare. 
South  and  west. 

TRIEXTALIS,  L.        Star-flower.     Chickweed-Wintergreen. 

T.  AniericaDa,  Pursh.         Star-flower.    Chick  weed-Win  ter^freen. 

Oonimon  through  the  north  half  of  the  state,  and  south  to  Minneapolis,  Roberts^ 
and  Saint  Paul,  Miss  Cathcart;  less  frequent  farther  southeastward,  as  at  lake  Pepin, 
Miss  Manning t  Faribault,  Miss  Beane,  and  In  Blue  Earth  county,  Leiberg;  absent  south- 
westward  . 

LYSIMACHIA,  Tourn.        Loosestrife. 

L.  thyrsiflora,  L.        Tufted  Loosestrife. 
Frequent  tlMroughout  the  state. 

li.  stricta,  Ait.        Loosestrife. 

Throughout  the  state  ;  o^mmon  northward,  and  south  to  Minneapolis  ;  infrequent 
farther  southward. 

li.  quadrifolia,  L.        Lcosestrife. 

Lapham.       Dry,  sandy  ridges,  St.  Croix  river,  Parry;  LAke  City,  Mrs.  Ray. 
Rare.      East. 

STEIROXEM A ,  Raf.       Loosestrife. 

S,  ciliatuuiy  Raf.  (LysimacLia  ciliata,  L.)        Loosestrife. 
Common,  or  frequent,  throughout  the  state. 

S,  lanceolatuni,  Gray,  var.  hybriduniy  Gray.     (L.  lanceolata,  Walt.,  var. 

hybrida,  Gray.)        Loosestrife. 

Common  southward ;  extending  north  to  Fergus  Falls,  Leonard^  and  the  upper 
Mississippi  river.  Garrison. 

S.  longrifoliuniy  Gray.  (L.  lon^nfolia,  Porsh.)        Loosestrife. 

Frequent,  often  common,  In  the  south  half  of  the  state  and  the  Red  river  valley  ; 
extending  northeast  to  the  upper  Mississippi  river,  Garrison. 

GLAUX,  Tourn.        Sea-Milkwort. 

G,  maritiiuay  L.        Sea-Milkwort. 

Red  river  prairie  (damp  places  in  marshes),  Dawson.  [Between  Sheyenne  river  and 
Devil's  lake,  Dakota,  Geyer.}       Northwest. 

ANAGALLIS,  Tourn.        Pikpernel. 

A.  arvetisis,  L.        Pimpernel.        ** Poor  Man's  Weather-glass.'^ 
Martin  county,  Gedge.       Rare. 

CENTUNCULUS ,  Dill.       Chaffweed. 

C.  minimus,  L.        Chaffweed. 

Pipestone  quarry,  Urs.  Bennett.       Rare.      Southwest. 

[Samolus  Valerandi,  L.,  var.  Americanus,  Gray,  will  probably  be  found  in  Minne- 
sota.] 


9S  TWELFTH  AKKUAL  REPORT. 

LEXTIBULACEiE.        Bladderwort  Family. 

UTRICULARIA,  L.        Bladderwort. 

U.  viilgraris,  L.        Greater  Bladderwort. 

Frequent  throughout  the  state.  (It  U  sometimes  nearly  or  quite  destitute  of  air- 
bladders  Id  Hennepin  and  Blue  Earth  counties.) 

U,  minor,  L.        Smaller  Bladderwort. 
Also  frequent  throughout  the  state. 

U.  intermedia,  Hayne.        Bladderwort. 

Throughout  the  state,  but  infrequent.  Traverse  des  Sioux,  Mianesota  river.  Parry; 
Blue  Earth  county,  Leiherg;  Minneapolis,  RoherU.  [Emmet  county,  Iowa  (rareX 
Crntry:  lalje  Superior,  Whitney.] 

U.  eornuta,  Michx.        Bladderwort. 

Isanti  and  Morrison  counties,  Upham;  Minneapolis,  Simmons. 

PIXGUICULA,  Tourn.        Butterwort 

P.  viilgraris,  L.        Butterwort. 

Common  north  of  lake  Superior,  RoherU;  Duluth,  IftM  CcUhcart.       North. 

OROBANCHACE.E.        Broom-rape  Family. 

APHYJjLOX,  Mitchell.        Naked  Broom-rape.    Canceb-root. 

A.  Ludo\icianum ,  Gray.    (Phelipsea  Ludoviciana,  Don.)         Broom-rape. 

Traverse  des  Sioux,  Nicollet  county;  "found  in  a  singular  isolated  locality,  rootinf 
on  an  Indian  grave."    Parry.       Rare. 

A,  uniflorum.  Gray.        <  ne-flowered  Cancer-root. 

Minneapolis,  Kassuht;  Minnehaha  falls.  Roberts;  lake  Pepin,  Miss  Mantling.  [Em- 
met  county,  Iowa,  Crafty^  lalce  Superior,  Whitney.]       Rare. 

A.  fasciculatuni,  Gray.        Naked  Broom-rape.    Cancer-root. 

Bare  granite  rocics,  upper  Minnesota  river,  Parry;  Lake  City,  Miss  Manning;  Hel- 
per. Iowa,  Mrs.  Carter.       Rare. 

SCROPHULARIACE.E.         Figwort  Family. 

VERBASCU3I,  L         Mullein. 

V.  Thapsus,  L.         Common  Mullein, 

Common,  or  frequent,  through  the  east  half  of  the  state  ;  infrequent  westward. 

V,  Blattariay  L.        Moth  Mullein, 

Lapham.       IjaJ^e  Pepiu,  Miss  Manning.       Rare. 

LIXARIA,  Tourn.        Toad-Flax. 

L.  Canadensis,  Dumont.        Wild  Toad- Flax. 

Plentiful  on  the  prairie  about  Sandy  lake,  close  north  of  Minneapolis,  Roberts; 
Alexandria.  Jfr^.  Terry;  upper  Mississippi  river.  Garrison.       Infrequent. 
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L.  tulgariSy  Mill,         Toad-Flax,    BiUter'and-eggs,    Ramated. 

BecomlDK  a  frequent  weed,  occasionally  abundant :  upper  MUsissippl  rlTer ; 
Minneapolis  ;  Goodhue,  M^abasha,  Nicollet  and  Blue  Earth  counties.  ^ 

SCROPHUIi  ARIA ,  Toum.       Fiowort. 

8.  nodosa,  L..  Tar.  Marilandica,  Gray.       Figrwort. 

Common  through  the  south  half  of  the  state  ;  extending  north  to  the  upper  Missis- 
slppl  river. 

[Collinsia  parviflora.  Dougl.,  will  probably  be  found  in  northern  Minnesota.] 

CHELOXEyL.       Turtle-head.    S!7ake-hbad. 

C.  glabra,  L.       Tartle-head.    Snake-bead.    Sbell-flower.    Balmony. 
Common,  or  frequent,  throughout  the  state,  excepting  perhaps  south  westward. 

PENTSTEMOX,  Mitchell.       Bb\rd  tongue.     Pentstemon. 

P.  pubescens,  Solander.       Beard-tongae.    Pentstemon. 

Common,  or  frequent,  through  the  southeast  and  central  portions  of  the  state  and 
In  the  Red  river  valley,  extending  northeast  to  the  upper  Mississippi  river,  and  to  the 
lake  of  the  Woods  (rare),  Bavoscm'^  apparently  wanting  in  Blue  Earth  county  and  west- 
ward, Leiberg;  but  found  in  Pipestone  county,  Mrs.  Bennett. 

P.  grand ifloruSy  Nutt.       Larire-flowered  PenUtemon. 

Common  from  lake  Pepin,  Saint  Paul  and  Minneapolis,  to  the  upper  Mississippi 
river ;  and  thence  frequent  westerly  to  Rock  county,  Leiberg^  Pipestone  county,  Mrs. 
Bennett,  and  the  Red  river  valley  near  Glyndon,  Qedge. 

P.acuniiDatus,  Dougl.*        Beard-tongrue.    PentHtemon. 

Red  river,  Watmn  in  Bot.  Rep.  of  King's  Erpl.  of  the  Fortieth  Parallel.       West. 

MIMULUS,  L.  MONKEY-PLOWER. 

M «  ringens,  L.        Monkey-flower. 

Common,  or  frequent,  throughout  the  state.  (In  Blue  Earth  and  Martin  counties 
•snally  having  the  angles  of  the  stem  very  decidedly  winged,  Oedge;  to,  too,  at  White 
Bear,  Ramsey  county,  Miss  Field.) 

M.  Jamesiiy  Terr.  &  Gray.        Monkey-flower. 

Throughout  the  state.  Minaeapolis  (plentiful).  Fort  Snelling,  Stillwater,  and  lake 
Pepin;  Saint  Cloud,  and  the  upper  Mississippi  river;  Beaver  creek.  Rock  county,  Leibtrg. 

GRATIOLA,  L.        Hedge-Hyssop. 

G.  Virgiiilana,  L.        Hedpre- Hyssop. 

Frequent,  occasionally  common,  throughout  the  state.   The  most  northern  localities 

*  Pbrtstkmon  acuminatus,  Dougl.  Glaucous,  6  to  20  inches  high,  generally  stout 
mad  rigid,  leafy  :  leaves  coriaceous,  somewhat  cartilaginous-margined  ;  radical  and 
lowest  cauUne  obovate  or  oblong ;  upper  caullne  from  lanceolate  to  broadly  ovate,  or 
the  upper  cordate-clasping,  these  mostly  acute  or  acuminate:  thyrsus  strict,  inter- 
nipted,  leafy  below,  naked  above;  the  clusters  several-flowered,  and  peduncles  and 
pedicels  mostly  very  short :  sepals  ovate  and  acute  or  lanceolate:  corolla  lilac  or 
Aaagiug  to  violet ;  tbe  limb  half  or  two-thirds  inch  in  diameter :  sterile  filament 
■oetly  bearded  at  the  dilated  tip  :  capsule  firm-coriaceous  and  acuminate.  Oray*9 
BwMptical  Flora  of  N.  A. 


VjO  twelfth  axxcal  report. 

reported  ase  the  St.  Louis  rirer.  Mn.  Hfrritk,  ftnd  the  Bed  river  (in  aa  open 
Da^ciffm,  who  menUoDS  also  a  rarietj  of  this  species  De&r  Saint  Vincent. 

'A  form  which  seems  to  be  a  distinct  variety,  or  perhaps  a  species  hither 
scribed,  diflerlog  much  from  the  ordinary  tjpe  of  G.  Virilniana.  is  reported  by 
fftTfj.  with  the  following  description  :  **  Sterile  filaments  conspicuously  tippe 
head  ;  plant  rather  robust.  8  to  12  inches  high,  rery  smooth  when  dried,  bi 
growing  state  covered  with  a  clammy  exudation  ;  lower  leaves  UncedAte.  enti 
^half  an  inch  long; ;  upper  leaves  somewhat  clasping,  conspieuously  3- to  5-nerv 
or  broadly  lanceolate,  acute,  mostly  sharply  toothed,  from  an  inch  to  one  a 
inches  long :  pedicels  mostly  longer  than  the  leaves ;  bractlets  under  the  ei 
lanceolate,  entire  or  slightly  toothed.  5  to  6  lines  long,  i  to  I'x  lines  wide,  twic 
and  aboat  three  times  as  wide  a.s  the  sepals  ;  corolla  yellowish  white,  a  ha 
lenfth.— Abundant  In  peaty  bogs,  Nicollet  county.    June.*" 

ILYSAXTHES.  Raf.        False  Pimpernel, 

I.  gratioloiden,  Benth.        False  Pimpernel- 

Fort  .Snelling.  RotjerU;  Blue  Earth  county  common)  lAAljcrg-  Emmet  coun 
(rare;,  Crafty.       South. 

SYNTHYRIS,  Benth.        Stxthyris. 

S.  Hough toniaua,  Benth.        Synthyris. 

Stillwater,  Parry;  Cannon  River  F;ill«,  DlaJu,  San<lf>^rg:  near  Saint  i*aul. 
Chisago  and  Morrison  counties  (in  the  latter  common  north  of  Little  Falls  ,  U, 

VERONICA,  L.         Speedwell. 

V,  Virg:inica,  L.        Culver's  Physic. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  e: 
northeast  to  the  upper  Mississippi  river. 

V.  AnagralliM,  L.        Water  Speedwell. 

Frequent  through  the  south  half  of  the  state  and  in  the  Red  river  valley. 

V.  Aiuerioaiiay  Schwein         American  Brooklime. 
Frequent  throughout  the  state. 

V.  HC'Utellata,  L.        Marsh  SpeeJwell. 

Throughout  the  state,  but  infrequent  Bogs,  upper  Mississippi  river.  P< 
Leuis  river,  Mrn.Herrick;  Minneapolis,  Juni,  Ka^t^ubc.    ;^ Devil's  lake,  Dakota 

[V.  serpyllifolia,  L,  doubtless  occurs  In  this  state,  but  has  been  overlooke 

V.  peregrina,  L.        Neckweed.    Purslane  Speedwell. 
Frequent,  or  common,  throughout  the  state. 

r.  arcetisis,  L.         Corn  Spetdicell. 

Duluth.  Juni;  llesper,  Iowa,  Mrm.  Carter.       lufrequeut. 

BUCHNEKA,  L.        Blue-Heautf. 

B.  Americana,  L.        Blue -Hearts. 
Wabasha,  Gibson.       Rare.       Southeast. 

GERAKDIA,  L.        Gerardia. 

G,  purpurea,  L.        Purple  Gerardia. 

'^'^nitnon  through  the  south  half  of  the  slate  ;   less  frequent  northward,  i 

'^"tr«on,  and  in  the  Red  river  valley,  Scott,  Havard. 
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G.  purpurea,  L.,  var.  paupercula.  Gray.*       Purple  Gerardia. 

Lower  Canada  to  Saskatchewan,  and  southward  from  coast  of  New  England  to 
Penn.,  N.  Illinois  and  Wisconsin,  Gray's  Synoptical  Flora  of  N .  A,;  apparently  the 
prevailing  form  of  this  species  In  Minnesota. 

O.  aspera,  Doujjl.        Purple  Gerardia. 

Common  through  the  west  half  of  the  state,  abundant  In  the  Red  river  valley  ;  ex- 
tending east  to  lake  Pepin,  Miss  Manning- 

G.  teuuifolia,  Vahl.        Slender  Gerardia. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  also  found  in  the  Bed 
river  valley,  Scott,  and  at  Devil's  lake,  Dakota,  Geyer-  extending  northeast  to  the  up- 
per Mississippi  river,  Garrison. 

G.  tenuitolia,  Vahl.,  var.  asperula,  Gray.f        Slender  Gerardia. 
Colleeted  by  T.  J.  Hale,  near  the  St.  Croix  rlv«r,  and  In  Fillmore  county. 

G.  Skiiineriaua,  Wood.    (G.  setacea,  Gray's  Manual.)       Gerardia. 
Lapham.       Upper  Mississippi  river,  Gani^on.       Kare.       South. 

G,  quercifolia,  Pursh.        Smooth  False  Foxjflove. 
Lapham.       Rare.       South. 

G.  grraiidiflora,  Benth.        False  Foxfl:love. 

Nicollet  county,  Aiton;  Saint  Paul,  Miss  CcUhcart.       South. 

G.  pedieularia,  L.        Lousewort  Foxjflove. 

Lapham.  Minneapolis,  Roberts;  White  Bear  lake,  Ramsey  county,  Kelley;  lake 
Pepin.  Misii  Manning.       Southeast. 

G.  auriculata,  Michx.       Gerardia. 

Blue  Earth  county,  Leiherg;  Nicollet  county,  Aiton;  New  Ulni,  Juni;  frequent  in 
Martin  county,  and  In  Emmet  county,  Iowa,  Cratty.       South. 

CASTILLEIA,  Mutis.        Painted-Cup. 

C.  eoccinea,  Spreng.        Scarlet  Painted- Cup.    Indian  Pink.    **Bloody  War- 
rior.'' 

Common,  often  abundant,  throughout  the  wooded  portion  of  the  state;  less  so  in  tlie 
prairie  region  ;  rare  from  Blue  Earth  county  westward,  Leiherg,  Nearly  all  yellow,  at 
least  in  some  years,  upon  districts  ten  to  twenty  miles  in  extent,  as  was  observed  In 
Washington  and  Ramsey  counties ;  elsewhere  scarlet,  with  occasional  yellow  speci- 
mens intermixed. 

C.  pallida,    Kunth,  var.  septeutrionalis,  Gray.        Pale  Painted-Cup. 

Lapham.  Fergus  Falls,  Leonard;  Red  river  valley,  Scott.  [North  of  lake  Superior, 
Agassiz.]       Rare.       North. 

C.  »es8iliflora,  Pursh.        Pale  Painted -Cup. 

Frequent  thioughout  the  prairie  portion  of  the  state;  extending  northeast  to  the 
upper  Mississippi  river. 


*Gkbabdia  pubpurea,' L.,  var.  paupebcula,  Gray.  A  span  to  a  foot  high, 
smoother  :  stem  mure  simple  or  with  stricter  branches  :  pedicels  mainly  opposite  : 
flowers  decidedly  smaller  :  corolla  usually  only  half  inch  long,  lighter  rose-purple  : 
calyx-teeth  deltoid-subulate  from  a  broad  base,  leaving  comparatively  narrower 
sinuses,  sometimes  over  half  the  length  of  the  tube.    Gray*8  Synoptical  Flora  of  N.  A. 

tOsBABDiA  tbnuifolia,  Vahl.,  var.  aspbbula.  Gray.  Distinguished  by  Professor 
Gray,  from  the  typical  G.  t^nulfolia,  as  follows  :  Leaves  all  nearly  filiform,  the  upper 
side  hitpldulo-scabrous  or  asperulous  (In  the  manner  of  G.  aspera) :  Inflorescence  more 
paniculate  and  with  the  pedicels  all  ascending  :  corolla  small,  the  expanded  limb  only 
half  an  inch  in  dlameter.^Dry  and  bare  hills  and  bluffs.  Missouri  to  Minnesota,  Wis- 
eonslQ  and  Michigan.    Botanical  Gazette,  vol.  iv,  p.  l&3 :  May,  1879. 


ORTHOC ARPUS,  N  utt.       Orthocarpus. 

O.  luteus,  Nutt.*       OrthocarpuF. 

Lapham.  North  part  of  the  Red  river  valley  (Kittson  county),  Upham;  Roseai 
prairie,  Scott;  Pembina,  Havard,       Northwest. 

EUPHRASIA,  ToQm.        Etebhioht. 

£•  offic'iualiHy  L.        Eyebright. 

North  shore  of  lake  Superior ;  "abundant  everywhere  about  the  edges  of  mossy 
thickets,  especially  on  the  rocky  ^peninsula'  at  Grand  Marais;  in  bloom  the  last  o( 
July  and  during  August ;  small  and  little  branched  In  exposed  situations,  larger  and 
much  branched  among  other  vegetation."  Roberts.       North. 

RHINANTHUS,  L.        Yellow  Rattle. 

R.  Cri8ta-g:alli,  L.        Yellow  Rattle. 

Lake  Superior,  Gray's  Manual;  doubtless  in  northeastern  Minnesota  (but  probablf 
not  lu  the  vicinity  of  Minneapolis,  where  it  has  been  reported).       North. 

PEDICULARIS,  Tourn.        Lousewort. 

P.  CanadengiSy  L.        CommoD  Lousewort.     Wood  Betony. 

Common,  in  many  places  abundant,  throughout  the  state,  excepting  perhaps 
northeastward.  Flowers  all  greenish  yellow,  with  no  tinge  of  purple,  upon  extensivt 
districts. 

P.  lanceolata,  Michx.        Lousewort. 

Frequent  southeastward  ;  common  westward  and  in  the  Red  river  valley. 

MEI.AMPYRUM,  Tourn.        Cow-Wheat. 

M,  Aniericanuniy  Michx.        Cow- Wheat. 

Throughout  the  state;  common  or  frequent  northward,  rare  southward.  Pine 
barrens,  St.  Croix  river,  Parry;  Ramsey  county,  Mrs.  Terry;  north  of  lake  Superior 
(common),  Juni,  Roberts;  lake  of  the  Woods,  Dawson. 

ACANTHACE^.        Acanthus  Family. 

RUELLI A ,  L.        Ruellia. 

R.  ciliosa,  Pursh.        Ruellia. 

Lake  Pepin,  3ftes Mann iTH/.       Rare.       Southeast. 

*ORTHOCARrus,  Nutt.  Calyx  tubular-campanu]ate,4-cleft,or  cleft  anteriorly  and 
IK)steriorly  and  the  divisions  2-clef  t  or  parted.  (^roUa  mostly  with  slender  tube  ;  upper 
Up  (galeae  little  longer  and  usually  much  narrower  than  the  inflated  1-  to  3-sAccace 
lower  one.  Stamens  4  ;  the  smaller  anther-cell  sometimes  wantinc  —Low  herbs,  almost 
all  annual  (W.  North  American  and  one  Chilian) ;  with  mainly  alternate  entire  or3-  t« 
5- parted  and  laclnlate  leaves ;  the  upper  passing  mto  bracts  of  the  dense  spike  and 
not  rarely  colored,  as  also  the  calyx-lobes  ;  the  corolla  yellow,  or  white  with  purple  or 
rose-color,  often  much  surpassing  the  calyx.  Seeds  numerous  or  rather  few.  Fl.  spring 
and  summer.  $2.  Tbuk  Orthocabpus,  Benth.  Corolla  with  simply  saccate  lip 
inconspicuously  or  obsoletely  3-toothed,  and  moderately  smaller  ovate- triangular 
galea ;  Its  small  tip  or  mucro  usually  somewhat  Inflexed  or  uncinate ;  stigma  small, 
entire;  anthers  all2-celled;  seed-coat  very  loose,  costate-retlcolated;  rootannuAl. 

O.  LUTKUS,  Nutt.  Pubescent  and  hirsute,  sometimes  viscid  ;  stem  strict,  a  span  to 
a  foot  high  ;  leaves  from  linear  to  lanceolate,  oocasionally  8-eleft :  bracts  of  the  denit 
spike  broader  or  with  more  dilated  base,  completely  herbaceous,  mostly  8-eleft,  abont 
equalling  the  flowers  :  corolla  golden  yellow,  less  than  half  inch  long,  twice  or  thrloo 
thelength  of  the  calyx;  tip  of  galea  obtuse  and  straight.  Orav*8  Synoptital  Flora  cf  If  JL 
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VERBENACE^.        Vervain  Family. 

VJBRBEX  A,  Toum .        Vek  vain. 

V.  ani^ustifoliat  Michx.       Narrow-leaved  Vervain. 

steams  county,  Mrs.  BlaUdeU;  Goodhue  county,  Sandberg;  lake  Pepin,  Miss  Man- 
ninij.       Bare.      Southeast. 

V.  hastata,  L.       Blue  Vervain. 

Common  throughout  the  state,  excepting  far  northward,  where  it  Is  infrequent  or 
rare,  both  in  the  Red  river  valley  and  about  lake  Superior ;  found  at  the  lake  of  the 
Woods,  Daumon, 

V.  urticaefolia,  L.       White  Vervain.    Nettle- leaved  Vervain. 
Frequency  and  range  like  the  last. 

V.  Htricta,  Vent       Hoary  Vervain, 

Common,  or  frequent,  on  sandy  land  southward;  extending  north  to  the  upper  Mis- 
sissippi river,  Houghton, 

V,  offieinaliSf  L.        European  Vervain, 
Minneapolis,  Herrich,      Rare. 

Y.  braeteosa,  Michx.       Prostrate  Vervain. 

Common  through  the  south  half  of  the  state ;  extending  north  to  the  upper  Missis- 
sippi river,  Houghton,  Oarrison,  (A  probable  hybrid  between  this  species  and  V.  stricta 
wan  found  at  Minneapolis  in  1882.  It  was  procumbent  and  much  branched,  much  larger 
and,  eoarser  than  V.  bracteosa,  covering  a  space  about  three  feet  in  diameter ;  hirsute  ; 
leaves  often  3-  to  5-cleft ;  spikes  clustered,  loosely  flowered  ;  bracts  inconspicuous, 
shorter  than  the  calyx ;  flowers  small,  blue.    Upham.) 

L1PPIA,L.        LippiA. 

L.  lauceolata,  Michx.       Fo^-fmit. 

LBke  FefAn,  Miss  Manning,      Rare.      Southeast. 

PHBYMA,  L.       LopsEED. 

P.  Leptostacbya,  L.       Lopseed. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extending  north  to  Todd 
county,  Upham,  the  upper  Mississippi  river,  CTarrison.  and  Fergus  Falls,  Lcoiuird. 

LABIATE.        Mint  Family. 

TJEUCRIUM,  L,       Germander. 

T.  Canadense,  L.        American  Germander.    Wood  Sage. 

Frequent,  occasionally  common,  through  the  south  half  of  the  state  and  in  the  Red 
river  valley  to  Pembina,  Hav(»rd. 

ISANTHUS,  Michx. 

I.  caeruleus,  Michx.       FaUe  Pennyroyal. 

Lake  City,  If  rs.  Ray;  Blue  Earth  county,  Leiherg'  Minneapolis,  Winchell,  Roberts, 
South. 

MENTHA,  Toarn.        Mint. 

M,  viridis,  L.        Spearmint. 

Often  cultivated,  and  occasionally  spontaneous,  escaping  from  gardens. 
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M»  piperita^  L.         Peppermint. 
Occurring  like  the  last. 

M.  Canadensis,  L.        Wild  Mint. 
Common  throughout  the  state. 

L YCOPUS ,  Tourn.        Water  Horehound. 

L.  Virginiciis,  L.        Bugle-weed. 

Frequent,  especially  northward  ;  common  north  of  lake  Superior,  Junij  Roberts, 

L.  rubellus,  Moench.      (L    Europaeus,  L.,  var.  integrifolius,  Gray.)     Water 
Horehound. 
Minneapolis,  Twining,  Heirick;  upper  Mississippi  river,  Oarrison;   Baptism  river, 
Juni. 

Li*  liieidus,  Turcz.,  var.  Aniericanus,  Gray.*        Water  Horehound. 
Blue  Earth  county,  Lelhery;  Bear  lakes,  Murray  county,  Upham,       West. 

Li,  sinuatus,  Ell.    (L.  Europaeus,  L.,  var.  sinuatus,  Gray.)  Water  Hore- 

hound. 
Frequent,  or  common,  throughout  the  state. 

PYCXANTHEMU^I,  Michx.        Mountain  Mint.    Basil. 

P.  lanceolatuni,  Pursh.        Mountain  Mint.    Basil.    **  Pennyroyal." 

Common,  in  many  districts  abundant,  on  moist  land  throughout  the  prairie  portion 
of  the  state. 

P.  HnifoHuni,  Pursh.        Mountain  Mint.    Basil. 
Blue  Earth  county,  Lciberg.       South. 

CALAMIXTHA,  Tourn.,  Mcench.        Calamint. 

C  Nuttallii,  Benth.    (C.  glabella,  Benth.,  var.  Nuttallii,  Gray.)        Calamint 
Falls  of  St.  Anthony.  Wood's  Class-Booh.       Infrequent.       East. 

C.  Clinopodiiini, Benth.        Basil. 
Stearns  county,  Oarrison.       Infrequent. 

HEDEOMA ,  Per8.       Mock  Pennyroyal. 

H,  i>uleg:ioide.s ,  Pers.         American  Pennyroyal. 

Upper  Mississippi  river,  Garrison;  lake  Pepin,  Mi^s  Manning.       Bare.       South. 

H.  hispida,  Pursh.        Mock  Pennyroyal. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extendhig  north  to  the 
upper  Mississippi  river,  Oaiilson. 

MONARDA,  L.        Horse-Mint. 

M.  fistulosa,  L.        Wild  Bergamot. 

Throughout  the  state  :  frequent  northeastward  ;  common,  often  abimdant,  south- 
ward and  in  the  Red  river  valley. 

*  Lycopus  lucidus.  Turcz.  Stem  stout  (2  to  3  feet  hlgh)«  erect,  acute-augled  at  top; 
leaves  lanceolate  or  oblong-lanceolate  (2  to  4  inches  long),  acute  or  acnmlnate,  with 
large  and  very  sharp  serrations,  the  base  obtuse,  or  occasionally  acute,  subsesslle ; 
calyx-teeth  alternate,  subulate.— Var.  Amkricanus,  Gray.  Leaves  barely  shining  on 
both  sides,  often  hairy-pubescent ;  stem  generally  hairy ;  calyx-teeth  small  and  rlRld. 
Oray's  Revision  of  Lycopus,  Proc.  Amer.  Acad.,  1870. 
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M.  punctata,  L.        Horse-Mint. 

Upper  Mississippi  river,  Hou(7?iton;  Stearns  county,  ifr8.  BlaU*deU:  Nicollet  count 
AUon  ;  lake  Pepin,  Miss  Mannino.       Kare.      Southeast. 

BLEPHIL.IA,  Raf.        Blephilia. 

B.  eiliata.  Raf.        Blephilia. 
Lapham.       Rare.       Southeast. 

B.  liirsutay  Benth.        Blephilia. 
Lapham.      Infrequent.       Southeast. 

L.OPHANTHUS,  Benth.        Giant  Hyssop. 

L.  iiepetoides,  Benth.        Giant  Hyssop. 

Falls  of  the  St.  Croix,  Parry;  Lac  qui  Parle  county,  Upham.       South. 

L..  scrophularisefolius,  Benth.        Giant  H3H8OP. 

Frequent  southward  ;  extending  north  to  the  upper  Mississippi  river,  Houghton. 

Li.  auisatus,  Benth.        Anise  Hyssop. 

Common,  or  frequent  through  the  south  half  of  .the  state;  abundant  in  the  R< 
river  valley  ;  extending  northeast  to  the  upper  Mississippi,  Houghton,  and  Rainy  Lai 
river,  Keating.  **A1I  three  of  the  above  species  are  found  side  by  side  at  the  Falls 
the  St.  Croix."  Parry. 

NEPETA,  L.        Cat-Mint. 

N,  Cataria^  L.        Catnip. 

Frequent  throughout  the  state. 

N.  Glecfiamat  Benth.        Ground  Ivy.    QUI. 

Occasionally  adventlve  :    Todd  county,  CTp/iam;   Minneapolis  (frequent),  Rober 
Mankato,  Ltibtrg;  Lake  City,  MUs  Manning;  Emmet  county,  Iowa  (rare).  Cratty, 

DRACOCEPHALUM,  Tourn.        Dragon-Head. 

D.  parviilorum,  Nutt.        Dragon-head. 

Throughout  the  state  :    frequent  northward;  rare  southward. 

PHYSOSTEaiA,  Benth.        False  Dbagon-hbad.    Lion Vhbar 

P.  Yirgriniana,  Benth.        False  Dragon-head.    Lion's-heart. 

Frequent  through  the  south  half  of  the  state  and  in  tlie  Red  river  valley ;  exten 
iDg  northeast  to  the  upper  Mississippi  river,  Parry. 

BRUXELLAy  Tourn.        Self-heal.    Heal-all. 

B.  vulgaris,  L.        Self-heal.     Heal-all. 

Throughout  the  state  :    common  northward  ;  frequent  southward. 

SCUTELLARIA,  L.       Skullcap. 

8.  Tersicolor,  Nutt.        Skullcap. 

Lapham.       Shore  of  lake  Fepln,  in  Wisconsin,  MUs  Manning.       South. 

8.  imrvula,  Michx.        Skullcap. 

Frequent  through  the  south  half  of  th<»  •*^'^* ' 
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S  •  galericulata ,  L.       Skullcap. 

Common,  or  frequent,  throughout  the  state. 

S.  lateriflora,  L.       Mad-dofir  Skullcap. 
Commonness  and  range  like  the  last 

MARRUBIUM ,  Toum.        Horehound. 

M,  vulgare,  L.         Hwehound. 

Lake  Pepin,  MUi  Manning.       Infrequent. 

GAL.EOPSIS,  L.       Hemp-Nettle. 

G*  Tetrahitf  L.         Common  Hemp- Nettle, 

Abundant  north  of  lake  Superior ;  infrequent  southward.  Mr.  Rol^eris  describes 
It  on  the  north  shore  of  lake  Superior  as  "very  common,  growing  on  the  shingle  espe- 
cially ;  corolla  almost  universally  white,  marked  with  yellow  in  the  throat ;  rarely 
purple." 

STACJHYS,  Toum.       Hedge-Nettle.    Woundwort. 

S*  pa1u8tris,  L.        Hedge- Nettle.    Woundwort. 

Abundant  on  moist  ground  and  margins  of  sloughs  throughout  the  state  ;  in  many 
districts  southwestward  persisting  as  a  weed  in  wheat-flelds.  (The  tube  of  the  corolla 
is  abruptly  constricted  on  the  front  side  near  its  base,  and  within  at  that  point  bean 
short  white  hair.    Floral  leaves  small,  but  much  exceeding  the  sessile  calyx.) 

S.  aspera,  Michx.   (S.  palustris,  L.,  var.  aspera,  Gray.)       Hedge- Net4ie. 

Woundwort. 

Common  north  of  lake  Superior  at  Little  Marais  and  Palisades,  Roberts;  Pembina, 
Chickering,  Scott;  Stearns  county.  Garrison;  Minneapolis,  Tirinini;,  Kassube;  Blue 
Earth  county,  Leiberg. 

L.EONURUS,  L.        Motherwort. 

L.  Cardiaca,  L.        Common  Motherwort, 

Becoming  frequent  southward  :  Minneapolis  ;  Saint  Paul ;  Stillwater ;  lake  Pepin ; 
Fillmore,  Blue  Earth  and  Martin  counties. 

LAMIUM,  Toum.        Dead-Nettle. 

L,  ampUxkauUy  L.        Dead-Nettle. 

Excelsior,  near  Minneapolis,  Mrs.  Hcrrick;  probably  also  at  Duluth.  This  is  lilcely 
to  become  a  frequent  weed. 


BORRAGINACE.E.        Borage  Family. 

SYMPHYTUM,  Toum.        Comfrey. 

5.  officinale,  L.         Comfrey, 

Escaped  from  cultivation  :  Minneapolis,  W.  H.  Hatch;  Goodhue  county,  Sandberg. 
Infrequent. 

ONOSMODIUM,  Michx.        False  Gromwell. 

O.  Caroliuianum,  DC.        False  Gromwell. 

Frequent,  occasionally  common,  through  the  south  half  of  the  state 
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O.  Caroliniananiy  DC ,   var.  moUe,  Gray.  (0.  molle,  Michx.)        False 

Cromwell. 

WlDona  couoty,  HoUinger;  Spring  Valley,  Fillmore  county,  Dr,  W,  E,  Leonard; 
Scott  coaDty,  Winehell;  Nicollet  connty,  AUon;  Blae  Earth  county,  Leiberg;  FerRUS 
Falls,  Dr,H.C.  Leonard;  Worthington  (rare),  Foote.       South  and  west. 

L.ITHOSPERMUAI,  Toum.        Gromwell.    Puccoon. 

\L.  arvente,  L.,  may  be  expected.  It  is  reported  in  Michigan  as  a  bad  weed  in  wheat- 
fields] 

L.  aiigastifolium,  Michx.        Narrow-leaved  Gromwell. 

Frequent  southward  and  in  the  Red  river  yatley ;  extending  northeast  to  the  upper 
Mississippi  river.  (The  early-flowering  state  of  this  species,  with  the  tube  of  the  corolla 
much  elongated,  is  described  in  Gray's  Manual  under  the  name  L.  longiflorum, 
Spreng.) 

L.  officinale,  L.        Common  Oromwell. 

Minneapolis,  Roherts,  Herrick;  Brockway,  Stearns  county,  Miss  CampheU.      Rare. 

L..  latifolium,  Michx.        Broad-leaved  Gromwell. 

Isanti  county,  Upham;  Saint  Paul,  Miss  Cathcart;  near  Meeker's  Island,  Minne- 
apolis, Katumhe;  Ghaska,  Carver  county,  Juni;  Blue  Earth  county,  Leiberg;  Martin 
county  (rare),  Crotty.       South. 

Ii»  birtuni,  Lebm.        Hairy  Puccoon. 

Common,  often  abundant,  on  sandy  land  in  the  south  half  of  the  state ;  extending 
north  at  leabt  to  Fergus  Fails,  Leonard. 

1dm  caneHoeus,  Lebm.        Hairy  Pocooon  or  Alkanet.    **  Indian  Paint." 

Abundant,  or  common,  through  the  south  half  of  the  state,  and  in  the  Red  river 
valley ;  extending  northeast  to  the  upper  Mississippi  river.  The  red  juice  of  the  root 
Is  used  by  the  Indians  to  paint  their  faces  and  for  other  purposes  in  dyeing. 

[For  L  longiflorum,  Spreng  ,  see  L.  angustlfolium,  Michx.,  above,] 

MJBRTENSIA,  Rotb.       Smooth  Lungwort. 

M,  Yirginicay  DC.        Virffinian  Cowslip  or  Lungwort.    '*  Blue  Bells.** 

Lapham.  Rochester,  Olmsted  county,  Miss  Beane;  Le  Roy,  Mower  county.  Miss 
Bixby.      Southeast. 

M •  paniculata,  Don.       Smooth  Lunfrwort. 

Common  on  the  north  shore  of  lake  Superior,  Juni,  Roberts;  St.  Louis  river,  Mrs. 
Herrick,  "The  flower-buds  pink,  turning  blue  as  they  open,  thus  giving  the  flowering 
plant  a  showy,  variegated  appearance.    Still  blooming  in  August."   Roberts. 

MYOSOTIS,  L.       ScoRPioN-ORASs.    Forobt-me-not. 

M.  arvensiSy  Hofi'm.       For^t-me-not. 

Minneapolis  (quite  surely  this  species),  Herrick,      Rare. 

M.  verna,  Nutt.       For(^t-me-not. 
Pipestone  county,  Mrs.  Bennett     Rare. 

ECHINOSPERMUM,  Swartz.       Stickseed.    Bur-seed. 

£•  iloribunduni,  Lebm.*       Stickseed.    Bur-seed. 
Red  river  near  Saint  Vincent,  Dawton.       West. 

*ECHI2C0BPSRMUM  FLORiBUNDUM,  Lchm .  Rather  strict,  two  feet  or  more  high,  or 
•ometimes  smaller :  leaves  from  oblong-  to  linear-lanceolate ;  the  lowest  tapering  iuto 


Common,  often  abundant,  through  the  south  half  of  the  state  ;  less  frequent  in  the 
Ked  river  valley  and  the  region  of  lake  Superior  (reported  at  Duluth,  Juni,  and  in  the 
vicinity  of  Saint  Vincent,  abundant,  Dawson). 

E.  Redowskii,  Lehm.,  var.  occidentale,  Watson.         Stickseed.      Bur- 
seed.     '*  Stick- tight." 

Frequency  and  rauge  nearly  like  the  last;  but  probably  absent  northeastward. 
(Procumbent  and  ascending,  six  to  twelve  Inches  high.)— The  American  plant  is  leaa 
strict,  ac  length  diffuse,  and  the  tubercles  or  scabrosities  of  the  nutlet  are  sharpinstead 
of  blunt  or  roundish,  as  in  the  Asiatic  plant.    Gray's  Synoptical  Flora  of  X.  A. 

E.  Virgiiiicuuiy  Lehm.      (Cynof^lossum  Morrisoni,  DC.)         Beggar's  Lioe. 

Stickseed.     Bur-seed.     "Stick-tight.'' 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  rare  or  less  frequent 
northward. 

CYNOGL.OSSUM,  Tourn.        Hound VTongue. 

Cojficinalef  L.        Hound' s-Tonguc. 

Becoming  a  frequent  weed  :  lake  Pepin,  Miss  Manning;  Hastings,  I/eonarci,  and 
Mendota,  Dakota  county,  Kassuhe;  Nicollet  county,  Aiton;  Jordan,  Scott  county,  Juni; 
Stearns  county,  Garrison,  CamphcU. 

C.  Virgiuicuiii,  L.         Wild  Comfrey. 

Goodhue  county,  Sandberg;  Stearns  county,  Upham;  St.  Louis  river,  Mrs.  Herrick^ 
East  and  north. 

ASPERUGO,  Tourn.        German  Mud  wort. 

A.  j>rocitmbenSfL.f        German  Mudwoti. 

Adventlve,but  scarcely  established,  at  Pipestone  City,  Mrs.  Beniutt       Rare. 

margined  petioles  :  racemes  numerous,  commonly  geminate  and  in  fruit  rather  strict : 
nutlets  with  elongated  triangular  back  naked  ^2  lines  long),  merely  scabrona  ;  and  the 
margin  armed  with  a  close  row  of  flat  subulate  prickles,  their  bates  often  confluent ; 
scar  smaller  and  narrowly  ovate .  Limb  of  corolla  varying  from  2  to  5  lines  In  diameter. 
Gray'ff  Synoptical  Flora  of  N.  A . 

*Ecii  iNospKRMUM  DEFLKxuM,  Lehm.  Diflfusely  branched,  a  foot  or  so  high  :  leares 
from  oblong  to  lanceolate  :  racemes  lax,  loosely  panlcilate  :  flowers  soon  sparse, 
smaller  than  In  the  preceding  :  nutlets  smaller,  and  the  mostly  naked  back  (a  line  long) 

broader Habit  intermediate  between  the  preceding  and  E.  Virgtoicam, 

l^hm.;  the  American  specimens  having  occasionally  some  few  prickles  developed  from 
the  rough -granulate  dorsal  face  of  the  nutlets.  Fruit  as  well  as  flowers  about  half  the 
size  of  that  of  E.  floribundum.    Gray's  Synoptical  Flora  of  N.A, 

t  ASPRRUGO,  Tourn .  Calyx  when  in  flower  nearly  regular,  deeply  6-cleft,  In  fruit  2- 
lobed,  with  the  lobes  valvate.  closed,  flattish,  palmately  laclninate,  the  one  6-  and  the 
other  7-toothed.  Corolla  f unnelshaped-salvershaped  ;  the  throat  closed  by  6  obtuse 
scales;  limb  concave,  5-lobed.  Stamens  included.  Nucules  laterally  compressed, 
nearly  smooth  with  raised  dots,  attached  by  their  narrow  Inner  edge  to  the  conical 
receptacle.  A  rough  herb  with  fragile  juicy  stems,  and  small  axillary  parpUsh-blne 
flowers.  Calyx  much  enlarged  and  veined  in  fruit,  somewhat  like  the  perianth  of  the 
female  flowers  of  the  genus  Atriplex. 

A .  procumhens,  L.  The  only  known  species.  Annual ;  stem  1  to  3  feet  long,  pro- 
cumbent or  trailing,  succulent,  brittle,  angular,  thinly  studded  with  reflexed  prickles, 
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HYDROPHYLLACE^.        Waterleaf  Family. 

HYl>ROPHYLLUM,  Tourn.        Waterleaf. 

H.  Virfirinicam,  L.        Waterleaf. 

Common,  occasionally  abundant,  through  the  south  half  of  the  state;  extending 
north  at  least  to  Morrison  county  (plentiful),  Upham,  and  Clay  county  in  the  Red  river 
valley,  Oedge. 

H.  appendiculatuni,  Micbx.        Waterleaf. 

Lake  Pepin,  MUs  Manning;  Blue  Earth  county,  Leiberg,      South. 

ELLISIA,  L.        Ellisia. 

£•  Nyctelea,  L.    (Including?  the  slender  form,  E.  ambigua,  Nutt.,  which  pre- 
vails here.)        Ellisia. 
Frequent  through  the  south  half  of  the  state  and  In  the  Red  river  valley. 

PHACELIA,  Ju83.         Phacelta. 

P.  Purshii,  Buckley.        Phacelia. 

Gray's  Synoptical  Flora  of  y .  A.  ;  Goodhue  county,  Sandherg.  Rare.  South- 
east. 

P.  Franklinii,  Gray.        Phacelia. 

Shores  of  lake  Superior,  especially  on  Isle  Royale,  Gray's  Manual;  abundant  at 
Port  Arthur,  Macoun;  surely  also  in  northern  Minnesota. 

POLEMONIACE^.        Polemonium  Family. 

POL.EMONIUM,  Tourn.        Greek  Valerian. 

P.  reptaus^  L.        Greek  Valerian. 

Hesper.  Iowa,  adJoininR  Fillmore  county  (common),  Mrs.  Carter;  Winona,  Hoi- 
zlngtr;  lake  Pepin,  Mias  Manning;  Cannon  River  Fall.'.  Blake,  Sandberg;  extending 
northwest  to  New  Ulm,  Leiberg,  and  Alexandria,  Mrs.  Terry,  Infrequent.  South- 
east. 

PHLOX,  L.        Phlox. 

P.  luaculata,  L.        Wild  Sweet  William. 

Northfleld,  Rice  county.  Chancy;  Dakota  county,  WincheU,  Upham;  Minneapolis, 
Herrtek        South. 

P.  glaberrinia,  L.       Phlox. 

St.  Croix  Falls.  Mias  Field;  New  Ulm,  Juni;  upper  Mississippi  river.  Garrison. 
Infrequent.       South. 


by  which  they  readily  adhere  to  the  clothes  of  passers-by  and  to  the  coats  of  animals. 
Leaves  oblanceolate,  subobtuse,  the  lower  ones  narrowed  into  winged  petioles  and 
slightly  decurrent,  those  on  the  upper  part  of  the  stem  scarcely  slalked,  nearly  opposite, 
or  8  or  4  in  a  whorl,  more  or  less  clothed  with  hairs,  many  of  which  are  hooked -pointed. 
Pedunclesvery  short,  at  first  erect,  afterwards  recurved,  i -flowered.  Corolla  %  inch 
across,  dull  purplish  blue.  Calyx  la  fruit  ^  inch  long,  dorsally  compressed,  of  2  palm> 
ately  laclniate  valves,  adpressed  to  each  other,  with  a  prominent  network  of  veins, 
sparingly  ciliated  and  clothed  with  bristly  hairs.  Nucules  yellowish-gray,  one-flfth 
Inch  long,  thickly  studded  with  smooth  white  scale-like  patches,  Sowerby's  EngUah 
Botany,  vol.  vii. 


Common  throuKhout  the  prairie  portion  of  the  state ;  extending  northeast  to  the 
upper  Missl.«sippi  river,  Houghton,  Qarrison. 

V.  divaricata,  L.        Phlox. 

Frequent,  or  common,  southward ;  extending  north  to  Minneapolis  (common),  Rob- 
erts, and  Redwood  Falls,  Pemltcrton.  [The  var.  Laphamii,  Wood,  occurs  at  Minnehaha 
falls  (plentiful),  Rolmrtu,  and  is  also  common  at  Hesper,  Iowa,  Mrs.  Carttr.] 

COLLOMIA,  Nutt.       CoLLOMrA. 

C.  linearis,  Nutt.*       Collomia. 

Pipestone  county,  Mrs.  Bennett.    [Upper  Missouri  river,  Oeyer.]      Wesr. 


CONVOLVULACEiE.        Convolvulus  Family. 

CONVOLVULUS ,  L        Bindweed. 

C,sepiuin,L.     (Ca  ystejria  sepium,  R.  Br.)        Hed^e  Bindweed.      Bracted 

Bindweed. 

Common  through  the  south  half  of  the  state  and  in  the  Red  river  valley  ;  extend- 
ing northeast  to  the  upper  Mississippi  river;  also,  St.  Louis  riyer,  Mrs.  Herrick,  And 
probably  throughout  Minnesota. 

C.  sepiuni,  L  ,  var.  repeus,  Gray.t    (var.  pubescens,  Gray,  in  Manual,) 
Clay  county,  in  the  Ked  river  valley,  Oedge. 

C.  spitliamseus,  L.  (Calystegia  spithamaea,  Pursb.)  Bracted  Bindweed. 
Throughout  the  state,  but  infrequent.  Winona  county,  Holztnger;  lake  Pepin,  Miu 
Manning;  Dellwood,  While  Bear  lake,  Kamsey  county,  Kelley;  near  Minneapolis 
(rare),  Kasssuhe  ;  Stearns  county,  Mrs.  Blaisdell;  St.  Louis  river,  Mrs.  Herrick;  Bed 
river  prairie  (rare),  Daif>«o?i ;  Pembina  (In  woods),  Chickering. 

CUSCUTA ,  Toura.       Dodder. 

C,  teuiiiflora,  Enfirelm.        Dodder. 

Lapham.       Blue  Earth  county,  Letf)erc^,  determined  by  Tf'atoon.       South. 

C.  clilorocarpa ,  Erjjrelm.       Dodder. 

Minneapolis,  Ka»suhe;  Blue  Earth  connty,  Leiberg.       South. 


*CoLLOMiA.  Nutt.  Corolla  tubular-funnelform  or  salverform  with  amoreorleM 
dilated  throat.  Filaments  slender,  unequally  inserted,  usually  protruded.  Ovules 
solitary,  few  or  many  in  each  cell.  Seed-coat  developing  mucilage  and  projecting 
numerous  spiral  threads  (spiricles)  when  wetted  (except  in  C.  gracilis).  Annuali  or 
some  bienuials,  with  alternate  leaves  (or  only  the  lower  ones  opposite),  which  are 
usually  pinnately  incised  or  divided,  and  with  clustered  or  sometimes  scattered  flowers. 

C.  LINEARIS,  Nutt.  Annual,  more  or  less  viscid -pubescent,  becoming  glabrate 
below,  glandular  above  ;  stems  erect,  simple  or  branching,  6  to  18  inches  high  ;  leaves 
sessile,  lanceolate,  very  entire  ;  heads  crowded  ;  lobes  of  the  calyx  triangular-lance- 
olate, acute  ;  corolla  light  blue  or  nearly  white,  6  lines  long,  slender,  but  little  enlarged 
at  the  throat,  the  limb  small ;  ovules  solitary  ;  seeds  with  very  numerous  spiricles. 
Porter  and  Coulter's  Flora  of  Color  ado,  vmA  Botany  of  King*e  Report,  following  Gray's 
RwMonof  N.  A.  Polemoniacea:,  Proc.  Amer.  Aead.,  1870,  vol.  vlil. 

t  Convolvulus  skpium,  L.  ,  var.  repkns.  Gray.  Corolla  from  almost  white  to  rose- 
color  :  bracts  from  very  obtuse  to  acute  :  herbage  from  minutely  to  tomentose-pab- 
escent :  sterile  and  sometimes  flowering  stems  extensively  prostrate  :  leaves  more 
narrowly  sagittate  or  cordate,  the  basal  lobes  commonly  obtuse  or  rounded  and  entire. 
Qrav't  Synoptical  Flora  of  N.  A. 
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C.  Gronovii,  Willd.        Dodder. 

Coiumon,  or  frequent,  through  the  south  half  of  the  state  and  In  the  Red  rlrer 
valley. 

C  Gr«novii,  Willd.,  var.  latifiora,  Engelm.        Dodder. 

Doubtless  In  tbts  state  ;  as  It  occurs  at  Hesper,  in  the  north  edge  of  Iowa  (on  Iropa* 
tiens  fulva).  Mm.  Carter,  Arthur.  [A  form  with  flowers  of  more  delicate  textare,  and 
shorter  tube  and  longer  lobes  to  the  corolla.    Oray's  Synoptical  Flora  of  N.  A.J 

C.  glomerata ,  Choisy.       Dodder. 

Frequent,  or  common,  through  the  south  part  of  the  state ;  extending  north  to 
Stearns  county.  Campbell,  and  Redwood  Falls,  MU$  Butler. 

SOLANACE^.        Nightshade  Family. 

SOLANUM,  Toum.       Nightshade. 

S,  Dulcamara f  L.        Bittersweet, 

HtilIwater,Af(S8  Field;  Lake  City,  Af  rs.  Ray.      Infrequent. 

8.  uigTuni,  L.        Common  Nightshade.    Black  Nightshade. 

Common  through  the  south  half  of  the  state,  especially  south  westward,  where  the 
berries  are  often  used  for  pies  and  sauce.   Indigenous  ;  also  cosmopolitan. 

PHYSALIS,  L.       Ground  Cheury. 

P.  grandiflora,  Hook.       Ground  Cherry. 

Upper  Mississippi  river.  Garrison;  Stearns  county,  Mrs.  Blaisdell;  St.  Louts  river, 
Mrs.  Herrick.       North. 

P.  Philadelpbica,  Lam.        Ground  Cherry. 

Lake  Pepin,  Miss  Mannifig:  Blue  Earth  county,  Leiherg  ;  Redwood  Falls,  Pemher- 
ton.      South. 

P.  angulata,  L.       Gi-ound  Cherry. 

Lapham.      Minneapolis.  Twining,  Simmons.       Rare.       South. 

P.  imbe.sceu8,  L.        Ground  Cherry. 

Frequent,  or  common,  to  the  south  part  of  Che  state  ;  extending  west  at  least  to 
Worthington,  Nobles  county  (common).  Foote,  and  north  to  New  Ulm  and  Anoka 
county,  Juni,  and  Stearns  county,  Campbell . 

P.  Virginiaiiay  Mill.   (P.  viscosa,  m  Gray's  Manual.)         Ground  Cherry. 

Frequent  southward ;  extending  north  to  the  upper  Mississippi  river.  Garrison. 
TNorth  of  lake  Superior,  Agasxiz:  Pembina  mountain,  Harare!.] 

P.  Yirgiiiiaiiay  Mill.,  var.  ambigrua,  Gray.        Ground  Cherry. 

A  oarse  and  very  villous  form  with  anthers  violet  !~Wisconstn  (Lapham)  to  Sas- 
katchewan, Bourgeau,  Drummond,&c.,  Gray^s  Synoptical  Flora  of  X.A.;  therefore 
doubtless  in  Minnesota. 

P.  lanceolata,  Michx.  (P.  Pennsylvanica,  in    Manual.)        Ground  Cherry. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  iu  the  Red  river  val 
ley ;  extending  northeast  to  Itasca  lake,  Hou{fhton. 

NICANDRA,  Adans.        Apple  r.^  ^^ 


112  TWELFTH   ANNUAL  REPORT.  ♦ 

LYCIU3I,  L.        Matrimost-Vine. 

L.  mJgnre.   Dunal.         Matrimony-Vine. 

Adventive,  MiDneapolis,  Juni,  Rol^crU,      Infrequent. 

DATURA,  L.        Jamestown- Weed.     Thorn-Apple. 

D.  Stramonium,  L.         Common  Stramonium  or  Thorn- Apple. 

Stearns  county,  Campl^U,  Minneapolis,  Roh^rt*;  Goodhue  county,  Sandft^rg;  BIu« 
Earth  county,  Ld^xr(7.       Infrequent.       South. 

D.  Tatula,  L.        Purple  Thorn-Apple. 

Saint  Paul,  Mifs  Cathcart;  Goodhue  county,  Sandh€rg;]ake  Pepin,  .>/«c-  Mannitig. 
Rare.       South. 

NICOTIANA.  Tourn.        Tobacco. 

y.  rustica,  L.         Wild  Tobacco. 

Near  Clotho,  Todd  county,  Upham\  "a  relic  of  cultivation  by  the  Indians.'*     Rare. 


(tENTIANACE.E.        Gentian  Family. 

HALENIA,   Borkh.        Spcrred  Gentian. 

H.  defiexa.  Griseb.        Spurred  Gentian. 

Common  north  of  lake  Superior,  Juni,  Rohert*;  lake  of  the  Woods,  Thxxc^yn,     Noitb. 

GENTIANA,  Tourn.        Gentian. 

G.  Amarella,  L..  var.  acuta,  Hook,  f.*       Gentian. 

Red  river  valley  near  Saint  Vincent,  Scott:  determined  by  Wat^m.       Northwest. 

G.  quiiiqueflora,  Lam.,  var.  occidentalism  Gray.         Five-flowered  Gen- 
tian. 

Frequent,  or  occasional,  through  the  south  part  of  the  state  ;  extending  north  to 
Saint  Paul  and  White  Bear  lake,  Mrs.  Jerry,  Stillwater,  Jf  iM  Field,  and  the  upper 
Mississippi  river,  Garrison.  [Common  at  Hesper,  Mrs.  Carter,  and  in  Emmet  county* 
Iowa,  Cralty. 

G.  criiiita,  Frcel.        Fringed  Gentian. 
Common,  or  frequent,  throughout  the  state. 

G.  serrata,  Gunner.    (G.  detonsa.  in  Manual.)        Smaller  Fringed  Gentiaiu 

Also  common  throughout  the  state.    This  and  the  preceding  grow  together,  and  MM- 
many  places  are  very  abundant  iocallv. 

G.  alba,  Mubl.        Whitish  Gentian. 

ThrouRhout  the  state,  but  infrequent.    Hesper,  Jkfr«i.  Carter;  Wtnona,  Holzinoer^ 
Cannon  River  Fall».  Bl/jhe.  Sandhera:  Faribault,  MissBeane;  Saint  Paul,  MiS9Catheari^ 


*Grntiana  Amabella.  L.  From  2  to  20  inches  high  :  leaves  from  lanceolate 
narrowly  oblong,  or  the  lowest  obovate-spatulate  :  inflorescence  disposed  to  be  rmeemi^ 
form  :  calyx  5-cleft  (or  rarely  4-cleft)  below  the  middle  :  the  lobes  lanceolate  or  linear^ 
equal  or  one  or  two  of  them  longer,  all  shorter  than  the  mostly  blue  corolla  :  the  latter 
(funnelform,  with  entire  lobes)  half  inch  or  more  long  ;  its  lobes  oblong,  obtuse  or  be^ 
coming  acute  (with  setaceous-flmbriate  crown  on  their  base) :  capsule  sessile.— Var« 
acuta.  Hook.  f.  Calyx  almost  5-parted  ;  crown  usually  of  fewer  and  sometimes  ver^ 
few  set*.    Gray's  Synoptical  Flora  of  y.  A. 


STATE  GEOLOGIST.  '  113 

Minneapolis,  Roberts;  St.  Crotx  Falls,  Miss  Field;  New  Uini,  Juni;  Stearns  county, 
Campbell;  Roseau  river,  Scott. 

G*  Andrewsii,  Griseb.        Closed  GentiaD. 

Frequent  through  the  south  half  of  the  state  and  in  the  lied  river  valley ;  extending 
northeast  to  the  upper  Mississippi  river,  Get/er,  Oarrison. 

0«  Saponaria,  L.        Soap  wort  Gentian. 

lAipham.  Cannon  river.  Geyer;  Anoka  county,  Jtmf;  Pembina,  Havard.  Infre- 
quent.      South  and  west. 

G.  liuearis,  Froel.,  var.  lauceolata.  Gray.*    Gentian. 

Minnesota  and  along  lake  Superior,  Gray's  Synoptical  Flora  of  N.  A.;  frequent  ou 
prairies,  Blue  Earth  county,  Leiberg. 

G.  pubcriUa,  Michx.       Gentian. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  In  the  Red  river  valley 
(common  northward  to  Ada.  Norman  county,  Upham,  and  infrequent  to  the  vicinity  of 
Saint  Vincent,  Scott). 

G.  affiniSy  Griseb.f        Gentian. 

Lapham,  Red  river.  Watson  in  King's  Report;  near  Saint  Vincent,  Scott,  deter- 
mined by  Watson.       West 

MENYANTHES,  Toum.        Buckbean. 

M.  trifoliata,  L.        Buckbean. 
Common  throughout  the  state. 

L.I3INANTHEMUM,  Gmelin.       Floating  Heart. 

L.  lacunosuniy  Griseb.        Floating  Heart. 

In  a  lake  near  Alexandria,  Douglas  county,  Mrs.  Terry.       Rare. 


APOCYNACEJE.        Dogbane  Family. 

APOCYNUM,  Toum.       Dogbane.    Indian  Hemp. 

A.  aiidrosseiuifolium,  L.        Spreading:  Dogbane. 
Common  throughout  the  state. 


*Gbmtiana  linkaris,  Froel.  (G.  Saponaria,  L.,  var.  linearis,  Griseb.)  Smooth 
throughout :  stem  slender  and  strict,  a  foot  or  two  high  :  leaves  linear  or  narrowly 
lanceolate,  l%  to  3  Inches  long,  2  to  5  lines  wldo.  and  with  somewhat  narrowed  base  : 
flowers  1  to  5  in  the  terminal  involu<^rate  cluster,  and  often  solitary  in  one  or  two  ^xils 
below :  calyx-lobes  linear  or  lanceolate,  shorter  than  the  tube :  corolla  blue,  an 
Inch  or  more  long,  narrow-funnelform  ;  the  erect  lobes  roundish-ovate  and  obtuse,  2 
lines  long,  a  little  longer  than  the  triangular  acute  and  entire  or  slightly  l-  to  2-toothed 
appendages.— Var.  lanceolata.  Leaves  lanceolate,  or  the  upper  and  involucrate 
ooei  almost  ovate-lanceolate  (i  or  2  inches  long  and  even  half  inch  wide) :  appendages 
of  the  sinuses  of  the  corolla  sometimes  very  short  and  broad.  .  .  .  Approaches  narrow- 
leaved  forms  of  G.  alba.    Qray's  Synoptical  Flora  of  N.  A. 

tOKNTiANA  AFFiNis,  Griscb.  Stems  clustered,  a  span  to  a  foot  high,  mostly 
ascending  :  leaves  from  oblong  to  lanceolate  or  linear :  flowers  from  numerous  and 
thyrsoid-racemose  to  few  or  rarely  almost  solitary  :  bracts  lanceolate  or  linear  :  calyx- 
lobes  linear  or  subulate,  unequal  and  variable,  the  longest  rarely  equalling  the  tube, 
the  shorter  sometimes  minute  :  corolla  an  inch  or  less  long,  rather  narrowly  funnel • 
form  ;  its  lobes  ovate,  acutish  or  mucronulate-pointed,  spreading.  Gray's  Synoptical 
FUjtaofN.  A. 


Also  conimoD  throu;;bout  the  state.  (Polymorphous  ;  the  var.  slaberrimum.  DC., 
has  been  noted  io  Faribault  couoty,  Upham;  and  Tar.  hypericlfoliuni,  Gray,  at  lake 
Blinnetonka,  Rob^rU,  St.  Loais  rlTcr,  Mrs.  Herrick,  and  Pembina,  Harard;  Tar.  pubes- 
cens.  DC.,  probably  also  occurs  here ;  but  intermediate  forms  are  found,  "renderioK 
useless  any  sub-specific  names." 


ASCLEPIADACE.E.        Milkweed  Family. 

ASCLEPIAS,  L,        Milkweed.    Silkweed. 

A.  si>ecio.sa,  Torr.*        Milkweed.    Silkweed. 

Red  river  valley,  in  Clay  county  (frequent  on  portions  of  the  prairie  which  arelnter- 
mediate  between  wet  and  dry).  Upham;  Big  Stone  county,  CampfjtU^  determined  by 
Prof.  Asa  Gray;  extending  east  to  the  central  part  of  Minnesota,  Rev.  E.  L.  Ortene, 
and  Martin  county,  Gedge,  Leil/erg.  [Frequent  in  Emmet  county,  Iowa  (sometimes 
troublesome  in  grain-fields,  like  A.  Cornuti  elsewhere),  Cratty.]       West. 

A.  CornutL   Decaisne.        CJommon  Milkweed  or  Silkweed. 
Common  throughout  the  state,  excepting  i>erhaps  northeastward. 

A.  Sullivaiitii,  Engelm.        Sullivant's  Milkweed. 

(II  Common,  or  frequent,  across  the  south  part  of  the  state  ;  extending  north  to  Blue 
Earth  county,  Getlgc,  Brown  county,  Juni,  wet  prairies  of  central  Minnesota,  Rev,  E.  L. 
Grctnt,  and  in  the  Ked  river  valley  at  least  to  Clay  county  (frequent),  Gedge. 

A.  pliytolaccoide.s,  Pursh.        Poke- Milkweed. 

St.  Croi.x  river.  Parry:  lake  Pepin,  Mi^*  Manning;  Minneapolis,  Herrich,  Hatch; 
Stearns  county,  L>/jam;  Detroit,  Becker  county,  Gedge.       Infrequent.       South. 

A.  purpiirascens,  L.        Purple  Milkweed. 

Lalte  Pepin,  MUn  Mnnninij;  Stillwater,  M  Us  Field;  Hennepin  county,  Herrick, 
H<i/c/<;  upper  Mississippi  river,  (j?arri«twi.       Infrequent.       South. 

A.  ovalifolia.  Decaisne.        Milkweed. 

Frequent  throughout  the  prairie  region  of  the  state  :  common  in  Benton,  Stearns 
and  Todd  (-ounties  (in  oak  oi)enings  and  prairies),  Upham;  the  most  common  species  of 
this  genus  in  the  Ked  river  valley,  Gedye. 

A.  qiiadrifolia,  L.        Four-leaved  Milkweed. 

Siiores  of  \sike  Pepin,  both  in  Minnesota  and  Wisconsin,   if i»s  Manning.       Rare. 
Souili. 

A.  iiicariiata,  L.        Swamp  Milkweed. 
Common  tl)rou;;hout  the  state. 

A.  iiioarnata,  L.,  var.  piilclira,  Pers.       Swamp  Milkweed. 
Minneapolis,  Katisulpe. 


♦AscLF.piAS  sPECiosA,  Torr.  Finely  canescent-tomeutose,  rarely  glabrate  with 
age  :  leaves  from  subcordate-oval  to  oblong,  thickish  :  peduncles  shorter  than  the 
leaves  :  pedicels  of  the  many-flowered  dense  umbel  and  the  calyx  densely  tomentose  : 
flowers  purplish,  large  :  corolla-lobes  ovate-oblong,  4  or  6  lines  long  :  hoods  6  or  6  lines 
long,  spreading,  the  dilated  body  and  its  short  Inflexed  horn  not  surpassloR  the  anthers, 
but  the  center  of  its  truncate  summit  abruptly  produced  Into  a  lanceolate-llgulate 
thrice  longer  termination  :  column  hardly  any  :  wings  of  the  anthers  notched  and 
obscurely  corniculate  at  base.—Foliicles  echinate  with  soft  spinous  processes  and 
densely  tomentose,  large  (3  to  5  inches  long)  and  ventricose,  ovate  and  acuminate, 
arrect  on  deflexed  pedicels :  leaves  large  and  broad,  sbort-petloled,  transTersely 
veined  :  stems  stout  and  simple,  2  to  5  feet  high.    Gray's  Synoptical  Flora  of  N,  A, 
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A.  obtusifolia,  Michx.       Milkweed. 
Lapham.      South. 

A.  tuberosa,  L.        Butterfly-weed.    Pleurisy- root. 

Common,  or  frequent,  through  the  south  half  of  the  state  ;  extendlDR  north  to  the 
upper  Mississippi  river,  OarrUon,  and  Fergus  Falls,  Leonard;  not  observed  in  Clay 
county,  Oedge. 

A.  verticillata,  L.        Whorled  Milkweed. 

Frequent  southeastward  ;  extending  north  to  Otter  Tail  county,  Upham,  Clay 
couuty  (common),  Oedge,  and  Pembina,  Chichering. 

ACERATES,  Ell.        Green  Milkweed. 

A.  yiridilioray  Ell.        Green  Milkweed. 

Occasional  through  the  south  half  of  the  state  and  in  the  Red  river  valley. 

A.  \irldiflora,  Ell.,  var.  lauceolata.  Gray.        Green  Milkweed. 

Blue  Earth  county  (frequent),  Leiberg;  Clay  couuty,  Red  river  valley,  Oedge.  [With 
lanceolate  leaves  2'.j  to  4  inches  long.    Oray's  Synoptical  Flora  of  N,  A.] 

A.  viridiflora.  Ell.,  var.  linearis,  Gray.        Green  Milkweed. 

Clay  county,  Oedge.  West.  [With  elongated  linear  leaves  and  low  stems  : 
umbels  often  solitary.— Winnipeg  Valley  to  New  Mexico.  Oray's  Synoptical  Flora  of 
N.  A.] 

A.  lanugincsa,  Decaisne.        Green  Milkweed. 

Winona  county.  Holzinger;  Blue  Earth  county.  Leiberg;  Minneapolis,  Juni,  Roberts; 
Redwood  Falls,  Pemberton;  Clay  county,  Red  river  valley.  Oedge.  (Specimens  with 
some  of  the  leaves  having  two  equally  prominent  mMribsand  the  end  bifid  were  col- 
lected in  Clay  county  by  Prof.  Oedge.)       South  and  west. 

A.  loni:itblia.  Ell.        Green  Milkweed. 

Freeborn  county,  Upham;  Cannon  Klver  Falls,  Blake,  Sandberg;  frequent  in  Martin 
county,  and  in  Emmet  county,  Iowa,  Crafff/,*  Stearns  county,  Afrs.  Blaisdell;  upper 
Mississippi  river.  Garrison.       South. 

OLEACE.E.         Olive  Family. 

FRAXINUS,  Tourn.        Ash. 

F.  Aiiiericaua,L.        White  Aah. 

Frequent,  often  common,  throughout  the  state,  excepting  far  northward.  The 
white  and  black  ash  are  well  known  as  valuable  timber  trees. 

F.  pubescent,  Lam.        Red  Ash. 

Frequent  from  lake  Pepin,  Miss  Manning,  to  Stearns  and  Todd  counties  and  Sand 
Hill  river,  Upham;  the  White  Earth  reservation.  Oarrison;  reaching  its  northern 
limit  on  Rainy  river.  Richardson. 

F.  Yiridis,  Michx.  f.        Green  Ash. 

Common,  or  frequent,  throughout  the  state;  extending  north  at  least  to  Kaliiy  Hver 
and  the  lake  of  the  Woods,  and  common  along  the  Red  river  iu  Manitoba,  £e7/;  the 
most  common  species  of  ash  in  Iowa,  Arthur. 

F.  sanibucitblia.  Lam.        Black  Ash. 

Frequent,  occasionally  plentiful,  throughout  the  state,  excepting  perhaps  south- 
westward.  [Its  northwestern  limit  reaches  the  southern  part  of  lake  Winnipeg,  a!)d 
thence  extends  southward  along  the  east  side  of  Red  river.  Bell.] 

F.  quadraugiilata.  Michx.        Blue  Ash. 

Upper  Mississippi  river,  Oarrison;  near  the  Rainy  lake  valleyr  Clark.       Rare. 
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ARISTOLOCHIACEJH.        Birthwort  Family. 

AS  ARUM,  Tourn.       Asarabacca.    Wild  Ginger. 

A.  Canadense,  L.       Asarabacca.     Wild  Ginger. 
Cominoii,  or  frequent,  throughout  the  state. 

ARISTOLOOHI A ,  Tourn.       Birthwort. 

A.  Sipho,  L'Her.        Pipe- Vine.    Dutchman's  Pipe. 

Fillmore,  Houston  and  Ramsey  counties,  Winchell;  Rice  county,  Sperry;  la 
VexiXn,  Miss  Manning.      Southeast. 

NYCTAGINACE.^.        Four-o'clock  Family. 

OXYBAPHUS,  Vahl.       Oxtbaphus. 

O.  nyctagriiieus,  Sweet.       Oxybaphus. 

Common,  or  frequent,  through  the  south  half  of  the  state;  extending  north  to  1 
upper  Mississippi  river.  Parry,  Garrison,  and  Sand  Hill  river,  Uph<im;  also  found 
the  lake  of  the  Woods  (sandy  ridges  of  southern  shore),  Dawson. 

O.  hirsiitus,  Sweet.        Oxybaphus. 

Frequent  southward  ;  extending  nortli  to  Minneapolis  and  Big  Stone  lake.  Upht 
and  to  Pembina,  Havard.  South  and  west.  [One  foot  high,  hirsute  througho 
leaves  lanceolate,  thick,  the  lower  short-petioled:  fruit  of  O.  nyctaglneus.  Botani 
King's  Expl.  of  the  Fortieth  Parallel] 

O.  angustifolius,  Sweet.        Oxybaphus. 

Frequent  through  the  south  half  of  the  state.  Southwest.  [One  to  six  f 
high,  glabrous,  except  the  peduncles  and  Involucres  ;  leaves  linear.  Botany  of  Kit 
Exjd.  of  the  Fortieth  Parallel.  In  all  these  species  the  fruit  Is  pubescent,  and  the 
volucre  always  3-  to  5-flowered.] 

PHYTOLACCACEiE.        Pokeweed  Family. 

PHYTOLACCA,  Tourn.        Pokeweed. 

P.  decandra,  L.        Garget.    Poke.    Scoke.    Pigeon-BeiTy. 

Throughout  the  south  half  of  the  state,  but  Infrequent  or  rare.  Blue  Earth  coui 
Leiherg;  MmneaiK)lis, -4.  W.Jones;  upper  Mississippi  river.  Garrison. 

CHENOPODIACE.E.       Goosefoot  Family. 

CYCLOLOMA,  Moquin.       Winokd  Pigweed. 

C.  platyphylliiin,  Moquin.        Winged  Pigweed. 

Beach  at  northwest  side  of  Mille  Lacs  (plentiful),  and  north  end  of  Long  h 
Crow  Wing  county,  Upham. 

CHEXOPODIU3I,  Tourn.    (Including  Blitum,  Toarn.)         Goo 
FOOT.    Pigweed. 

C.  album,  L.         Lamb' s- Quarters.     Pif/treed. 

A  common  weed  In  waste  and  cultivated  ground  throughout  the  state. 
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C.  BosciaDum,  Moquin.*  (C.  album,  L.,  var.  Bcscianum,  Gray*  in  Manual.) 
Goojsefoot. 
Stony  Point,  lake  Madison,  Blue  Earth  county,  Otdge.      South. 

C.  urbicum,  L.         Goosefoot. 

Red  river  valley  at  Pembina,  Havard.       Infrequent. 

C.  urbicutn,  L.,  var.  rhombifolium,  Moquin*        Gooaefoot* 
Stillwater,  Miss  Field.      Infrequent, 

C.  hi/hridumj  L.        Maple- leaved  Goosefoot, 
Frequent,  often  common,  throughout  the  state. 

C.  Botrys,  L.        Jerusalem  Oak.    Feather  Geranium. 

Northeastward,  Clark;  Minneapolis,  Herrick ;  Stillwater  (plentiful),  Miss  ButUr, 
Miss  Field.       Infrequent. 

[C.  ambrosioides,  L.,  will  probably  extend  to  Minnesota.] 

C.   riibrum,   L.,  var.     humile,    Watson.      (Blitum  maritimum,  Nutt.) 

Coast  Elite. 

Lapham.  Northwest.  [Var.  humile,  Watson.  Smaller,  prostrate  or  ascending  : 
leaves  ovate  to  lanceolate,  often  hastate,  an  inch  long  or  less,  rarely  toothed  :  flowera 
in  axillary  or  somewhat  spicate  clusters.    Watson,  Botany  of  California,] 

C.  capitatuni,  Watson.    (Blitum  capitatum,  L.)       Strawberry  Blite. 

Stillwater,  Af i«8  Field;  Stearns  county,  Mrs.  Blaisdell;  north  of  lake  Superior 
Agassiz;  Carlton  county,  and  Minnesota  Point,  lake  Superior  (juice  of  the  fruit  used  by 
the  Chippewa  Indians  for  staining),  Ro}}erts.       North. 

C  Bonus- HenricuSf  L.  (Blitum  Bonus- Henricus,  Reich.)       Good'King- Henry, 
Lake  of  the  Woods,  Dawson.       Rare. 

[Atrlplex  patula,  L.,  var.  hastata.  Gray,  and  var.  llttoralis,  Gray,  will  probably  be 
found  on  the  shore  of  lake  Superler  in  Minnesota.] 

CORISPERMUM,  Ant.  Jussieu.       Bug-seed. 

C.  hy8.sopifoliuiiiy  L.        Bug-seed. 

Minnesota  Point  (plentiful),  also  near  Minneapolis,  Roberts;  northwest  beach  ol 
Mllle  Lacs  (abundant),  Upham;  Red  river,  Hooker,  Watson.       Local. 

SALICORNIA,Tourn.        GLA88^\•ORT.    Samphire. 

S.  herbacea,  L.        Glasswort.    Samphire. 

In  the  vicinity  of  a  salt  spring  on  the  bank  of  the  Red  river  near  Saint  Vincent, 
Say.Suttall.       Rare. 

SU-^DA,  Forakal.        Sea  Blite. 

S.  depressa,  Watson. t        Sea  Blite. 

LfOpham  Red  river  valley  near  Saint  Vincent  (common),  Upham;  Pembina,  dr: 
plains,  Chickering.       Northwest. 

*  Chenopodivm  Boscianum.  Moquin.  Erect,  slender, 2  feet  high,  loosely  branched 
nearly  glabrous;  leaves  thin,  oblong  to  linear-lanceolate,  l  to  2  inches  long,  acute,  at 
tenuate  into  a  long,  slender  petiole,  the  lower  sinuate-dentate,  or  often  all  entin 
flowers  very  small,  solitary,  or  in  small  clusters  upon  the  slender  branchiets  ;  caly 
green,  not  strongly  carinate.  partly  covering  the  at  length  naked  seed,  which  is  4  lin 
broad.    Watson's  Revision  of  C/i«noi>o(ffum.  Proc.  Am.  Acad.,  vol.  ix. 

tSu^DA  DEPBBS8A.  Watson.    Aunual:  low  and  mostly  deft"»"*-- 
the  baise,  with  usually  short  ascending  leafv  »— 
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AMARANTACE.E.        Amaranth  Family. 

AMARANTUS,  Tourn.        Amaranth. 

A.  retroflexus,  L.         Pigweed.     Red-root. 
a  conimoD  weed  throughout  the  state. 

A.  albu8,  L.         Tumble-weed. 

Frequent  southeastward  and  in  the  Red  river  valley  ;  abundant  souttiwestward,  on 
both  the  longest  cultivated  and  the  newlj  broken  land.  (North  of  lake  Superior,  Aga*- 
8iz;  "  sandy  shore  of  the  upper  Missouri "  [probably  there  indigenous,  and  perhaps  so 
in  western  Minnesota].  Geyer.)  The  popular  name  alludes  to  the  beliavior  of  this  plant 
in  autumn  and  winter,  as  described  by  J. rt/tur  :  "  It  grows  in  a  globular  form,  often 
three  or  four  fe^t  in  diameter.  When  killed  by  frost,  the  branches  remain  rigid,  the 
plant  soon  loosens  from  the  soil,  and  the  wind  drives  it  boundmg  over  the  fields  and 
prairies,  until  brought  up  in  some  fence  corner.  Wtien  the  corner  is  full,  those  that 
follow  are  enabled  to  scale  the  fence.  With  a  change  of  wind,  all  the  lodged  plants 
are  set  flying  in  another  direction.  This  is  an  effective  method  of  scattering  the 
seeds."— Prairie  fires  are  sometimes  carried  by  these  rolling  dead  weeds  across  broad 
fire-breaks  of  plowed  land. 

A.  blitoides,  WiiUon.*        Amaranth. 

Mankato  (u  common  weed  by  roadsides  and  in  waste  places),  Leiberg;  Martin 
county,  and  in  Emmet  county,  Iowa,  (rare),  Cratty.  South.  "It  grows  flat  upon  the 
ground  like  purslane,  and  has  a  dark  green.  ^Mossy  leaf,  not  much  larger  than  that  of 
purslane,  but  thinner.  It  is  a  native  of  the  western  plains,  but  is  traveling  eastward 
asH  weed.   It  is  abundant  in  Iowa  at  Clear  Lake  and  southward."    Arthur. 

ACXII>A,  L.        Water-Hemp. 

A.  tuberciilata,  Moquin.    (Montelia  tamariscina,  Gray,  in  part,  and  its  var. 

concatenata,  Gray.)        Water-Hemp. 

St.  Croix  river.  Parry;  common  on  gravelly  shores  of  the  Le  Sueur  and  Minnesota 
rivers  in  Blue  Earth  county,  Lcihcrg:  also  common  in  Martin  county,  and  in  Emmet 
county.  Iowa,  Cratty.  "Sometimes  erect,  and  from  one  to  four  feet  high  ;  sometimes 
spreading  or  prostrate."       South. 

FIKKLICHIA,  Moench.        Fr(ELichia. 

F.  Floridaiia,   Moquin.        Frrjelichia. 

Lnfffmin.       Minneapolis,  Kobrrf.**.       Rare.       South. 

POLYCJONACE.*].         Buckwheat  Family. 

POLYGONUM,  L.        Knotweed.    Polygonum. 

P.  viviparuni,  L.        Alpine  Bistort. 

Crund  Marais,  lake  Superior,  Rolttrts.       North. 


base,  semiterete,  'i  to  i  Inch  long,  the  floral  ones  oblong-  to  ovate-lanceolate  or  ovate, 
acute,  rather  crowded  :  calyx  cleft  to  the  middle  somewhat  unequally,  one  or  more  of 
the  acute  lobes  strongly  carlnate  or  crested :  seed  vertical  or  horizontal,  half  a  line 
broad,  very  lightly  reticulated.     Watmn,  Botany  of  California. 

♦AMARANTUS  HLIT0IDK9,  Watsou.  Prostrate  or  decumbent,  the  slender  stems 
becoming  a  foot  or  two  long,  glabrous  or  nearly  so  ;  leaves  broadly  spatulate  to  nar- 
rowly oblanceolate,  attenuate  to  a  slender  petiole,  an  inch  long  or  usually  less  ;  flowers 
in  sniiill  contracted  axillary  spikelets ;   bracts  nearly  a  line  broad.     Proc.  Amer, 

Arrtfl  .  vol.  xii. 
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P.  orientaU^  L.        Princess  Feather, 

Lake  Pepin,  Af(M  Manning,      Infrequent. 

P.  Pennsylvanicuni,  L.        Knotweed.    Polygonum. 

Frequent,  or  common,  through  the  south  half  of  the  state  and  In  the  Ked  rlrer 
valley. 

P.  incariiatum,  EIL        Polygonum. 

Frequent,  or  common,  through  the  south  half  of  the  state. 

P.  lapathifoliiijii ,  Ait.,  var.  incanuni,  Koch.        Polygonum. 
Minneapolis,  Roberts;  lake  Pepin,  Miss  Manning.      Rare.       North. 

P.  Persicariaj  L.        Ladt/'s  Thumb.    Heartweed, 

Common  throughout  the  state,  excepting  near  Its  west  side,  where  this  and  the  two 
following  species  seem  to  be  less  frequent  or  rare. 

P.  Hydropiper^  L.        Common  Smartweed  or  Water-pepper. 
Common,  ofteu  abundant,  with  range  like  the  last. 

P.  acre,  HBK.        Water  Smartweed. 
Common,  with  same  range. 

P.  hydropiperoideSy  Michx.        Mild  Water-pepper. 

Frequent,  or  common,  southward;  also  found  at  the  lake  of  the  Woods,  Dawson,  and 
in  the  Red  river  valley,  Scott. 

P.  aniphibiuniy  L.,  var.  aquaticuiiiy  Wit  Id.        Polygonum. 
Frequent,  often  common,  throughout  the  state. 

P.  Miihleiibergiiy  Watson.*     (P.  amphibium,  var.  terrestre,  in  Manual, ) 
Polygonum. 
Common,  or  abundant,  throughout  the  state. 

P.  Hart wrlghtii,  Gray. t        Polygonum. 

Minneapolis  (common),  Arthur;  Blue  Earth  county,  Leihcrg;  Emmet  county,  Iowa 
(common),  Cratty.    Probably  common,  or  frequent,  throughout  Minnesota. 

P.  Vir^riiiianiiiii,  L.        Polygonum. 

Lapham,       St.  Croix  river,  Parry;  Blue  Earth  county,  Leiberg.       South. 

P.  articulatiini,  L.        Jointweed. 

Sandy  barrens,  St.  Croix  river,  Parry;  New  Ulm,  Jnni;  Minnesota  Point,  near 
Duluth  (plentiful),  Roberts.    [Upper  Missouri  river,  Oeyer.\ 

P.  aviculare^  L.        Knotgrass.    Groose-grass.    Door-weed. 
Common  throughout  the  state. 


♦Polygonum  Muhlenbkrgii,  Watson.  Perennial,  in  muddy  or  dry  places,  often 
2  or  3  feet  high,  scabrous  with  short  appressed  or  glandular  hairs,  especially  upon  the 
leaves  and  upper  stems ;  leaves  thin,  rather  broadly  lanceolate,  long-acuminate,  usually 
rounded  or  cordate  at  base,  4  to  7  inches  long,  on  short  stout  petioles  (><  to  1  inch  long) 
from  near  the  base  of  the  naked  sheath  ;  flowers  and  fruit  nearly  as  in  P.  amphibium, 
but  spikes  more  elongated  (i  to  3  Inches  long),  often  in  pairs.    Proc.  Amer.  Acad.,  xlv. 

tPoLYGONUM  Hahtwrightii,  Gray.  Strlgose-hirsute  or  glabrous;  stem  erect, 
striate,  bearing  at  the  top  thlckish  leaves  which  are  broadly  lanceolate,  acute  or 
somewhat  obtuse ;  petioles  short;  sheaths  long  with  a  flat  foliaceous  limb,  which  is 
setose -cil late  ;  peduncle  erect,  eglandulose,  bearing  a  solitary  dense  cylindrical  spike 
of  rose-colored  flowers  :  stamens  5  ;  style  deeply  cleft :  perlgonlum  eglandulose.  Proc. 
Amer.  Acad.,  vlli. 
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P.  erectum,  L.       (P.  aviculare.  L.,  var.  erectum,  Roth.)      Erect  KootizTass. 

Al^o  common,  or  frequent :  Winona,  blue  Earth,  Hennepiu  and  Stearns  coantiei, 
etc. ;  Worthlngton  fcominon).  Ffxtte;  Crookiiton,  Grand  Forks,  and  elsewhere  In  the 
Red  river  valley  (common),  IVinchtU;  Peniblna,  Harard 

P.  ramo.sis.simuiUy  Michx.        Polygonum. 

Brown  county,  Juni;  Martin  county,  and  Emmet  county,  Iowa  (common),  Cratty; 
common  from  Jackson  county  westward  and  In  the  Red  river  ralley,  Upham.  South 
and  west. 

P.  teiiue,  Michx.        Slender  Knotgrass. 

Lnjthnm.  I^ke  Pepin,  MU^t  Manning;  rocky  hills.  Mound,  Rock  county.  Ldherg; 
lake  of  the  Wood8,  Daicson.       Rare.       South  and  west. 

P.  arifoliiini,    L.        Halberd-leaved  Tear-thumb. 
Blue  Earth  county,  Gedge.       Infrequent. 

P.  sa^ittatum,   L.        Arrow-leaved  Tear-thumb. 

Common  near  Stewart  river  (north  siiore  of  lake  Superior),  and  at  Minneapolis, 
llohcrU;  Torld  county,  etc.  (common),  Upham;  Stearns  county,  Campbell;  Anoka 
county,  also  New  V\m.  Juni. 

P.  Convolvulus,  L.         Black  Bindweed, 

Common,  or  frequent,  tiirougiiout  the  state  :  troublesome  in  fields  of  grain  by  caus- 
ing ir,  when  beaten  down  by  wind  and  rain,  to  remain  so. 

P.  eiliiiodey  Michx.         Polygonum. 

Abundant  north  of  lake  Superior  and  in  Carlton  county,  Juni,  Roberta;  upper  Missis- 
sippi river.  Garrison;  Stearns  county,  Mrs.  Blaisdell.       North. 

P.  (liiinetoriiiii,  L.,  var.  scandens,  Gray.       Climbing  False  Buckwheat. 
Common,  or  frequent,  throughout  the  state. 

FAGOPYKUM,  Tourn.        Buckwheat 

F.  esculentum^  Moench.        BuckwhecU, 

Occasionally  ad ventive:  Minneapolis,  and  Dakota,  Nicollet  and  Blue  Earth  counties, 

KUMKX,  L.       Dock.    Sorrel. 

K.  loiig^ifoliiiSy  DC.        Dock. 

Hennepin  county,  Herrick.       Infrequent.        Northwest. 

R.  Britaiiiiica,  L.   (R.  orbiculatus,  Gray.)        Great  Water- Dock. 

North  of  lake  Superior  (common  near  Stewart  river),  RoberUt;  St.  Croix  river,  Parry: 
Isanti  county,  Upham;  Stearns  county,  Mrs.  DlaUsdell;  Anoka  county,  aXso  New  Ulm, 
Juni;  White  Bear  lake,  Kamsey  county,  Kelkn;\a,ke  Pepin,  M  lad  Manning;  Blue  Earth 
county,  Ltiltav. 

K.  altissiiiuiSy  Wood.  (R.  Britannica,  L.,  in  Manuah)      Pale  Dock.     Peach- 
leaved  Dock. 

Upper  Mississippi  river.  Garrison;  Minneapolis,  Kassube;  Cannon  River  Falls, 
Blahc,  Samlbery;  lake  Pepin,  Miss  Manning;  Winona  county,  Holzinger;  Blue  Earth 
county,  Lcihcrg;  Emmet  county,  Iowa  (common),  Cratty.       South. 

R.  sal icifol ills,  Weinman.        White  Dock. 

Hennepin  county,  Herrich;  Kittson  county,  Upham;  Pembina,  Chickering,  Hawird. 
f  James  river,  Dakota,  Geyer.] 

R.  verticillatus,  L.       Swamp  Dock. 

Upper  Mississippi  river  Garrison;  Isanti  county,  etc.,  Upham;  West  Saint  Paul, 
Miss  Butler;  Blue  Earth  county.  Leiberg;  New  Ulm,  Juni. 
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R.cnspiis^L         Curled  Dock.     Yellow  Dock. 
Common,  or  frequent,  throufchout  the  state. 

[R.  obtxisifoUits,  L.,  will  doubtless  extend  to  Minnesota.] 

R.  sattguineHS,  L.        Bloody -veined  Dock. 
Chaslca.  Carver  county,  Juni.       Rare 

R.  inaritiniuSy  L-       Golden  Dock. 

Minneapolis.  RoherU,  Upham;  Chaska,  Carver  county.  Juni;  Blue  Earth  county, 
Lciberg;  Emmet  county,  Iowa,  (rare),  Vratty;  Murray  county,  and  tlie  Red§lver  valley, 
Upham;  Pembina, Havard.       South  and  west. 

R,  Acetosella,  L.        Field  or  Sheep  Sorrel.     ''Horse  Sorrel.'' 

Common  throughout  the  state  ;  plentiful  all  along  the  north  shore  of  lake  Super- 
ior, Rooerts,  Juni. 


THYMELEACEiE.        Mezereum  Family. 

DIRCA,  L.        Leather  WOOD.     Moose- wood. 

!>•  paliistriSy  L.        Jjeatherwood.    Moose-wood. 

Common  northeastward,  extending  thus  west  to  the  lake  of  the  Woods.  Richardson, 
White  Earth  reservation.  Garrison,  and  Detroit,  H.B.  Ayres,  and  south  to  the  Kettle 
Tiwer^Shumard,  southeastern  Fine  county,  Up/jam,  and  St.  Croix  Falls,  Miss  Field; 
frequent,  but  local,  farther  south,  as  near  Minneapolis,  Simmons,  Saint  Paul.  Miss 
Cathcart,  HA^t\ngs,  Mrs.  Ray,  Faribault,  Miss  Beane,  Blue  Earth  county  (common), 
Ltiberg,  New  CIm,  Juni,  and  near  the  Great  spring,  Beaver  creek,  Caledonia,  Houston 
county,  IVinchcU. 

ELiEAGNACEiE.        Oleaster  Family. 

SHEPHEKDIA,  Nutt.        Shephekdia. 

S.  Caiiadeusis,  Nutt.        Canadian  Sbepherdia. 

From  lake  Winnipeg  to  lake  Superior,  Say,  SchweiniU;  north  shore  of  lake  Super- 
ior, Juni ;  Minneapolis  (rare).  Miss  Butler.       North . 

8.  argentea,  Nutt.        Buffalo- Berry. 

Bainy  lake.  Say,  SchweiniU;  upper  Minnesota  river,  Gcycr;  near  Wal!iaU?i,  in 
lortheastern  Dakota,  Scott.       Northwest. 

ELiE  AGNUS,  L.         Oleaster. 

E.  argrentea,  Purih.*       Silver-B,Try. 

Common  from  Ada  northward  in  the  Red  river  valley  (forming  patches  ten  to 
twenty  rods  long  on  the  prairie,  growing  only  about  two  feet  hlj{h.  fruiting  plentifully  ; 
bat  in  thickets  becoming  five  to  eight  feet  high),  and  local  in  section  5,  Eldorado, 
Stevens  county,  Upham,      Northwest. 

•EuEAGXoa,  L.  Flowers  perfect.  Calyx -tube  including  the  free  ovary,  the  limb 
eyilndric-campanulate  or  tubular  below,  parted  above  into  4  valvate  deciduous  lobes, 
eolored  within.  Disk  glandulose.  Stamens  4,  adoate  to  the  calyx  and  alternate  with 
Its  lobes,  the  free  portion  of  the  filaments  very  short;  anthers  oblong.  Style  simple, 
straight ;  stigma  l-sided.  Fruit  drupe- like,  covered  with  the  thickened  dry  or  fleshy 
elosed  calyx-tube  ;  the  stone  oblong,  8-striate.— Trees  or  shrubs,  with  alternate  entire 
petioled  leaves  and  axillary  pedicelled  flowers. 

E.  arqintea,  Pursh.  A  stoloniferous  unarmed  shrub,  6  to  12  feet  high,  the  younger 
branches  covered  with  ferruginous  scales;  leaves  iVs  to  4  inches  long  and  \  to  2^1  inches 


SAXTALACE.E.        Sandalwood  Family. 

C03I AXDRA ,  Nutt.        Bastard  Toad-flax. 

C-  pallida,  A.  DC*        Bastard  Toad-flax. 

Red  river  valley,  Scott,  determlDed  by  3f  r.  Sereiio  Watson,       West. 

C.  unibellata,  Nutt.        Bastard  Toad-flax. 
Commot^throughout  the  state. 

C.  livida,  Richardson.        Bastard  Toad -flax. 

North  shore  of  lake  Superior,  Juni;  Stearos  county,  Mrn.  BlaisdtU.  [Isle  Royale 
(common;.  Whitney.]       North. 

SAURURACE.E.        Lizard's-tail  Family. 

SAURURUS,L.        Lizakd's-tail. 

S.  ceniiius.  L         Lizard's- tail. 

Upper  Mississippi  river,  Houghton,        Infrequent. 

CERATOPHYLLACE.E.        Hornwort  Family. 

CERATOPHYLLU3I,  L.       Hornwort. 

C  cleiiiersuni,  L.        Hornwort. 

White  Bear  lake,  Ramsey  county,  KclUy;  lake  Calhoun,  Minneapolis,  Upham; 
small  lakes  at  the  IMpestone  (luarry  (var.  commune.  Gray,  with  fruit  al>out  3  lines  long, 
tipped  with  the  stout  straight  style  also  about  3  lines  long,  and  with  a  similar  short 
spine,  J.  lines  long,  at  the  base  on  each  side*,  Mrs  Bennett.  Probably  common 
throughout  the  state. 

CALLITRICHACE.E.        Water-Starwort  Family. 

CALLITRICHE,  L.        Watek-Starwort. 

C.  venia,  L.        Water-Starwort. 

Throughout  the  state.    North  of  lake  Superior  (common),  Roberts;  Pembina,  Hav- 
anl;  Cottonwood  county,  Upham. 

[('.  autumnalis,  L.,  probably  occurs  also  in  northern  Minnesota.] 

wide,  broadly  or  narrowly  elliptic,  rather  acute  at  each  end,  or  lanceolate  and  undulate, 
silvery -scurfy  and  more  or  less  ferruginous;  flowers  numerous,  deflexed.  silvery  without, 
pale  yellow  within,  fragrant,  3  to  5  lines  long,  the  tube  broadly  oval,  the  limb  funnel- 
form  ;  fruit  [silvery  in  color,  like  the  foliage]  globose-ovoid,  dry  and  mealy,  edible,  4  or 
5  lines  in  length.     Wat^an's  Rep.  in  Kino's  Expl.  of  the  Fortieth  ParcUleL 

♦Com an DK a  pallida,  A.  DC.  Stems  several  from  a  branched  woody  caudex, 
herbaceous,  striate,  erect,  6  to  10  inches  high,  branching  above;  leaves  alternate, 
bluish,  somewhat  punctate  on  the  margins,  the  lower  elliptic  oblong,  mucronate-acate, 
8  to  12  lines  long  and  2  to  3  lines  wide,  the  uppermost  usually  linear-lanceolate,  5  to  10 
lines  long  and  about  1  line  wide,  sometimes  so  continued  down  the  stem  (forming  var. 
angustifolia) ;  cymes  terminal,  few-flovered  ;  bracts  linear-lanceolate,  2  lines  loni; 
floweis  perfect ;  calyx-lobes  erect-spreading ;  fruit  3  lines  in  diameter,  with  sabfleshy 
eplcarp.— Flowers  precisely  as  in  C.  umbellata  ;  distinguished  especially  by  its  narrowed 
upper  leaves  and  much  larger  fruit.    Wat^on^s  Rep.  in  King^s  Expl.  of  the  Fortieth 

Pn  rail  Ml 
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PODOSTEMACEiE.        River-weed  Family. 

PODOSTEMON,  Michx.        River-wked. 

P.  ceratophylluSy  Michx.        River-weed. 
Lake  Pepin.  M  iss  Manniiiif .       Rare. 


EUPHORBIACE.E.        Spurge  Family. 

EUPHORBIA.  L.       Spurge. 

E.  polyiironifolia,  L        Shore  Spurge. 

Lapham.      Shore  of  lake  Superior ;  lake  Pepin,  MUs  Manning. 

E,  Geyeri,  Enj?elra.       Geyer's  Spurfje. 

Lapfuim,  T.  J.  Hale.       ('ommon  at  Minneapolis,  Upham, Simmons. 

E.  serpyllifolia,  Pers.        Tnyme-leaved  Spurge. 

Minneapoli!i,  Hcrric/(;  Blue  Earth  county,  Lelberg;  Martin  county,  Otdge;  New 
Uim,  Jtt/if;  Murray  county,  Upham;  Stearns  county,  Mrs.  Blaisdell;  Pembina,  Havard, 

£•  grlyptosperiua,  Engelm.        Spurge. 

Minneapolis.  Herri^k;  Silnt  Cloud,  Campbell;  Red  river  valley,  Scott, 

E.  maeulatay  L.       Spotted  Spurge. 

Common  through  the  south  half  of  the  state  and  perhaps  northward. 

E.  hiiniifttrata,  Eigclm.       Spurge. 

Minneapolis,  Roberts;  Winona  county,  Holzbiger;  Martin  county,  Qedgc,      South  . 

E.  hyperici folia,  L        Spurge. 

Waste,  dry  places.  St.  Croix  river,  Parry;  Minneapolis,  Roberts;  lake  Pepin,  Miss 
Manning;  Winona  county,  Holzinger;  Blue  Earth  county,  Leil>er(/.       South. 

E.  margiuata^  Pursh.        White- margined  Spurge-    **  Mouutain  Snow.'' 

Frequent,  often  common,  southwestward  ;  extending  northeast  to  Redwood  Falls 
(found  to  be  poisonous  to  the  touch,  even  in  mountlnR  dried  specimens;,  Miss  Butler;  in 
Lyon  county  becoming  a  common  weed  in  cultivated  fields,  Upham. 

E.  corollata,  L.       Fiowering  Spurge. 

Frequent,  often  common,  through  the  south  half  of  the  state. 

E.  heterophylla,  L.       Spurge. 

spirit  lake,  Minnesota  river,  etc.,  Gcycr;  Blue  Earth  county,  Lelberg,  Qedgc  ;  Min- 
neapolis, Twining,  A.  W.  Jonc^;  Goodhue  county,  Sandbcrg;  lake  Pepin,  Mhs  Man- 
ning.      South. 

E.  dictyosperiua,  Fischer  k  Meyer.        Spurge. 
Rock  county,  Lciberg.       Southwest. 

E,  Cyparisaias,  L.         Garden  Sptirr/e. 

Adventlve  :    Mankato,  Lelberg;    Goodhue  county,  San'lberg;    lake  Pepin,  Mint* 
Manning. 

[E.  commutata,  Engelm.,  should  be  looked  for  in  this  state.] 

ACALYPHA,  L.       Thr^e-seeded  Mercury. 

A,  Virgfinica,  L.        Three- seeded  Mercury. 

Minneapolis  Roberts;  Blue  Earth  county,  Leiberg  ;  lake  Pepin,  Miss  Manning, 
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EMPETRACEiE.        Crowberry  Family. 

EMPETRU3I,  Tourn.       Crowberry. 

E.  nig^riini,L.         Black  Crowberry. 

North  shore  of  lake  Superior,  Macoun  ;  doubtless  In  northem  Miun^'cora. 


URTICACEiE.        Nettle  Family. 

UL,MU8,L.         Elm. 

U,  fiilva,  Michx.         Slippery  or  Red  Eim. 

Frequent,  often  coramon,  throughout  the  state,  excepting  far  northward.  Well 
known  for  its  mucilaginous,  medicinal  inner  bark;  the  reddish  wood,  used  for  ox -yokes, 
posts,  etc.,  is  strong,  light  and  durable. 

U.  Americana,  L.        White  Elm.    Amercian  Elm.    Water  Elm. 

Common  throughout  the  state  ;  but  not  found  close  to  the  shore  of  lake  Superior. 
Wood  tough,  often  used  for  axe-helves,  whip-stocks,  etc.;  our  most  desirable  tree  for 
transplanting  for  ornament  and  shade.  This  and  basswood  are  the  most  abundant  trees 
in  the  Big  Woods. 

U.  racemosa,  Thomas.        Corky  White  Elm.    Rock  Elm. 

Frequent,  often  common,  eastward  ;  extending  west  to  Blue  Earth  county,  Leiberg, 
Nicollet  county,  Aiton,  New  Ulm  (common).  Juni,  and  the  upper  Mississippi  river. 
Garrison.    Wood  drier  than  the  last  and  more  valuable  ;  much  used  by  wheelwrights. 

CELTIS,  Tourn.        Nettle-tree,    Baceberry. 

C.  oc0deii talis,  L.        Sugarberry.    Hackberry. 

Pretiuent  through  the  south  half  of  the  state  ;  rare  and  local  northward,  as  at  the 
east  side  of  Mllle  Lacs  and  at  lake  Alexander,  Upham;  near  lake  Llda,  Otter  Tall 
county.  Frazce;  on  the  Red  river  la  Clay  county  ;  at  Red  Lake  Falls ;  on  the  upper 
Mississippi ;  and  on  the  Big  Fork  of  Rainy  Lake  river.  In  T.  149,  R.  26,  ^HincheJXxcood. 
[Also  at  Eagle  lake,  north  of  Kalny  lake.  Bell,  Macoun;  and  In  northeastern  Dakota. 
Scott.] 

MORUS,  Tourn.        Mulberry. 

M.  rubra,  L.        Red  Mulberry. 

Big  Woods,  WinchcU;  Houston  county,  J.  S.  Harris.  [West  to  Dakota,  Sargent, 
and  eastern  Nebraska,  Auuhey]       Infrequent.       South. 

UKTICA,  Tourn.        Nettle. 

U.  gfracilis.  Ait.        Tall  Wild  Nettle. 
Common  throughout  the  state. 

U.  (lioicai  L.         Great  Stinginr/  Nettle. 

Upper  Mississippi  river.  Garrison:  lake  Pepin,  Mijss  Manniny.       Rare. 

LAFORTEA,  Gaud.         Wood-Nettle. 

L.  Canadensis,  Gaud.         Wood- Nettle. 

Common  through  the  south  half  of  the  state  and  In  the  Red  river  valley  ;  extending 
northeast  to  the  upper  Mississippi  river  and  Roseau  river.  **lt  is  of  this  plant  tlie 
Indians  usually  make  their  Ashing  lines,  the  rotted  remains  of  the  previous  year's 
growth  furnishing  an  abundant  supply."    Parry. 
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PILEA,  Lindl.       Richwbbd.    Clearwebd. 

P.  pamila,  Gray.        Richweed.    Clearweed. 

St.  Croix  rlTer,  Parry;  Minneapolis,  Simmons;  lalce  Minnetonka  (common),  RoberU; 
Blue  Earth  county,  Lciberg;  Fergus  Falls,  Leonard,      South . 

BCEHMERI A,  Jacq .        False  Nettle. 

B.  cylindrical  Willd.        False  Nettle. 
Lapham.    Fergus  Falls,  Leonard.       Infrequent. 

PABIETABIA9  Tourn.       Pellitory. 

P.  Peiiusylvauica,  Muhl.       Pellitory. 

Minneapolis  (presenting,  besides  the  type,  a  larger  and  much  branched  form),  Ber- 
rich,  Simmf}nf;  Blue  Earth  county,  Lciberg;  and  northwest  to  the  uppar  Missouri  and 
Saskatchewan  rivers.      Infrequent.      South  and  west. 

CANNABIS,  Tourn.       Hemp. 

C.  sat  Ira,  L.        Hemp, 

A  common  or  frequent  weed. 

HUMULUS,  L.       Hop. 

H.  LupuluSy  L.        Common  Hop. 

Common,  especially  northward:  ''native  on  all  the  tributaries  of  the  upper  Missis- 
ippi,"  Parry. 

PLATANACEiE.  Plane-tree  Family. 

PL  AT  ANUS,  Tourn.       Plane-tbeb.    Button  wood. 

P.   occiden talis,  L.       American  Plane-tree.    Buttonwood.    Sycamore. 

Lapham.  Southeast,  rare.  The  northwest  limit  of  this  species  scarcely  entera 
lllnnesota. 

JUGLANDACE^.        Walnut  Family. 

JUGLANS,  L.       Walnut. 

J.  ciiierea,  L,       Butternut.    Oil-nut.    White  Walnut. 

Common  southward,  but  absent  far  southwest ;  extending  north  to  the  8nake  river 
ID  Ploe  and  Kanabec  counties.  Norwood,  (Jpham,  and  on  the  Mississippi  river  to  the 
north  line  of  Aitkin  county.  Garrison.  Wood  valuable  for  cabinet  work  and  in  house- 
building for  inside  flnishinfc 

J.  nigra,  L.       Black  Walnut. 

Frequent  in  the  south  part  of  the  state ;  extending  north  to  Nininger,  Dakota 
county,  southern  Scott  and  Carver  counties,  and  to  Walnut  Grove  in  the  south  edge  of 
Redwood  county.  Because  of  the  great  value  of  Its  lumber,  nearly  all  the  black  wal- 
nut of  large  size  in  this  state  has  been  cut ;  but  much  of  young  growth  remains. 

CARYA,  Nutt.        Hickory. 

C.  alba,  Nutt.        Shell-bark  or  Shag-bark  Hickory.     *' Walnut/' 

Common,  or  frequent,  in  Houston  county;  extending  north  into  Winona  county  at 
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least  to  Winona  and  Stockton,  and  west  (rare)  Into  Fillmore,  Mower  and  Freeborn 
counties,  to  Moscow,  Winchell;  near  Weaver  and  Kellogg,  Wabasba  coanty,  and  near 
Chaifleld,  on  tbe  south  line  of  Olmsted  county,  W.  D.  Hurlhut.  Southeast.  ** Timber 
very  valuable,  used  wherever  great  durability,  strength  and  elasticity  are  required." 

0.  porcina,  Nutt.        Pig-nut  or  Broom  Hickory. 

Lapham.  ^k>utheast ward,  extending  north  to  Snal&e  river,  Clark;  near  lake  Pepin 
on  the  Wisconsin  side,  Mrs.  Ray. 

C  amara,  Nutt.        Bitter-nut  or  Swamp  Hickory. 

Common,  or  frequent,  southward  ;  extending  througli  the  Big  Woods,  and  north  to 
Mille  Lacs,  and  sparingly  to  the  upper  Mississippi  river,  and  to  Whiteface  river, 
tributary  to  tbe  St.  rA>uis  river.  This  species  furnishes  nearly  all  the  hoop-poles  (or 
flour- barrels  cut  in  the  southern  and  central  portions  of  the  state. 


CUPULIFER.E.        Oak  Family. 

QUERCUS,  L.        Oak. 

Q.  alba,  L         White-Oak. 

Fiequent,  or  common,  in  the  southeast  and  central  parts  of  the  state  ;  extending 
north  to  Fond  du  Lac,  Clarh,  Savannah  river,  and  Squagemaw  lake.  WinchelU  and  to 
Pol(fgema  falls,  Pemidji  lake  (plentiful  in  many  places  on  the  upper  Mississippi  river), 
and  the  White  Eaith  reservation,  Ganiaon.    "Strong,  durable,  and  beautiful  timber." 

Q.  stellata,  Wanj:.     (Q.  obtusiloba,  Michx.)         Post-Oak.     Rough  or  Box 
White-Oak. 
Upper  Mississippi  river,  Hoinjlittm.       Infrequent. 

Q.  inacrocarpa,  Michx.  Bur-Oak.  Over-cup  or  .Mossy-cup  White-Oak. 
Common,  or  abundant,  throughout  the  state,  excepting  far  northeastward.  Its 
northeastern  limit  nonh  of  lake  Superior,  according  to  Zi€l/,isnear  the  internattooal 
boundary;  but  he  states  that  it  attains  a  good  size  on  the  Rainy  river  and  thence 
westward.  ("In  going  west,  this  species  is  first  met  with  at  the  east  end  of  Eagle  lake" 
[north  of  Rainy  lake],  Maamn.^   Timber  valuable,  similar  to  that  of  white  oak. 

Q .  bicolor,  Willd.        Swamp  White-Oak. 

Frequent  in  Benton,  Mille  Lacs  aud  Morrison  counties,  and  thence  north  to  lake 
Winntblgoshish  and  the  White  Earth  reservation.  Garrison. 

Q,  Miililenbergii,  Engelm.  (Q.  Prinus,  L.,  var.  acuminata,  Michx.)        Yel- 
low Chestnut-Oak. 
Lapham.       Southeast. 

Q.  tinetoria,  Bartrain.  (Q.  coccinea,  Wang.,  var.  tinctoria,  Gray.) 
Black  Oak.  Quercitron  or  Yellow-barked  Oak. 
Common,  or  abundant,  southward;  extending  north  to  Pine  county,  Upham,  and 
to  Pokegama  falls  and  the  White  Earth  reservation.  Garrison;  the  most  abundant  spe- 
cies of  oak  in  the  southeast  part  of  the  state.  This  species  and  the  bur  oak  vary  from 
20  to  50  or  GO  feet  In  hi^ht,  according  to  their  situation  and  soil ;  besides  whfcli,  eacb 
occurs  frequently  dwarfed,  growing  as  scrubby  biush  from  3  to  10  feet  high. 

Q.  coccinea,  Wang.        Scarlet  Oak. 

Upper  Mississippi  river,  Garrivm;  "In  Minnesota  iEngelmannX"  SargenL 

Q.  coccinea,  Wang.,  var.  ambigua.  Gray.        Gray  Oak. 

Prairie  river,  attaining  a  hlght  of  50  feet  and  diameter  of  10  inches,  Clark;    Whit« 
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Q.  rubra,  L.       Red  Oak. 

Occasional  southward,  and  aortU  to  the  upper  Mississippi  river,  Otytr,  Oarriaon; 
cootinuing  oo  the  north  side  of  lalce  Superior  to  the  Kaminlstiqula  river.  Bell,  Macoun, 

In  autumn  the  leaves  of  the  black  and  red  oaks  change  to  red  and  crimson  colors ; 
while  the  foliage  of  the  while  and  bur  oaks  changes  only  to  dull  green,  gray  and  brown. 
At  the  same  time  the  leaves  of  the  sumachs  and  red  maple  become  red  or  scarlet ;  of 
the  sugar  maple,  yellow ;  and  of  bass,  box-elder,  ash  trees,  elms,  poplars,  and  cotton- 
wood,  various  shades  of  brown  and  yellow. 

Q  •  palustris,  Du  Roi.       Swamp  Spanish  Oak.    Pin  Oak. 
Lapham.       Upper  Mississippi  river,  Oarrison. 

[Sargent  and  BeU  have  mentioned  Minnesota  as  a  western  limit  of  the  American 
beech  (Fagus  ferruglnea.  Ait),  but  it  probably  does  not  extend  into  this  state.  J 

CORYLXJS,  Tourn.        Hazel-nut.    Filbert. 

C.  Americana,  Walt.        Common  Wild  Hazel-nut. 
Common,  in  many  districts  abundant,  throughout  the  state. 

C.  rostrata.  Ait.        Beaked  Hazel-nut. 

Common  northward  ;  extending  south  to  Benton  county  and  Spruce  Hill,  Douglas 
county,  TJpham;  rare  and  local  farther  south,  as  on  rocky  bluffs  in  southeastern  Wmona 
county,  Winchell.  Juni  says  of  this  species  north  of  lake  Superior  :  "In  some  places 
the  bushes  reach  a  hight  of  fifteen  feet,  with  stems  from  one  to  one  and  a  half  Inches  in 
diameter.   The  tops  bend  over  from  the  weight  of  the  fruit." 

OSTRYA,  Micheli.        Hop- Hornbeam.    Iron- wood. 

O,  Virgliilca,  Willd.        American  Hop- Hornbeam.  Iron-wood.  Lever-wood. 

Common,  often  abundant,  throughout  the  state  ;  but  not  close  to  the  shore  of  lake 
Superior. 

CARPINUS,  L.        Hornbeam.    Ironwood. 

€•  CaroliDiana,  Walt.    (C.   Americana,  Michx.)        American  Hornbeam. 

Blue  or  Water  Beech. 

Common  through  the  south  half  of  the  state ;  extending  north  to  Pine  county  and 
Sandy  lake,  Clark,  the  Savannah  portage,  ^Vinchell,  and  White  Earth  reservation. 
Garrison.  '*  Wood  of  this  and  the  preceding  tough  and  durable  ;  used  for  wedi^es, 
levers,  &c." 

MYRICACE.E.        Sweet-Gale  Family. 

MYRICA,  L.        Batberrt.    Wax- Myrtle. 

M,  Gale,  L.       Sweet  Gale. 

Common  on  lake-shores,  along  the  international  boundary,  between  lake  Superior 
and  Bainy  lake,  Wlncficll.      North. 

COMPTONIA,  'Solander.        Sweet- Fern. 

C  •  asplenifoliay  Ait.        Sweet-Fern. 

Frequent  northeastward;  extending  south  to  Snake  river  in  southeastern  Pine 
county,  Uphamt  and  southwest  to  Cass  lake,  Schml4:raft;  it  also  occurs  at  Jacob  Strettz's 
quarry  in  section  28,  Saint  Cloud,  Upham,  and  near  Excelsior.  Hennepin  county,  Mrs. 
Terry. 
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BETULACE.E.        Birch  Family. 

BETULA,  Toura.        Bikch. 

[B.  lenta,  L.  Ccberry  birch,  sweet  or  black  birch)  possibly  extends  west  to  northen 
MiLuesota.  Dr.  Bell  mentioDS  this  state  as  its  northwestern  limit.  Some  of  the  mort 
northern  references  under  B.  nigra  may  belong  in!»tead  to  this  species.] 

B.  liitea,  Michx.  f.        Yellow  or  Gray  Birch. 

Common  through  the  north  half  of  the  state  and  south  to  Sherburne  county,  reach- 
ing a  hight  of  76  feet  and  diameter  of  3  or  4  feet ;  rare  In  the  Big  Woods,  and  south- 
east to  Houston  county.  Winchell,  "The  49th  parallel  forms  the  average  northen 
limit  of  this  species  from  Newfoundland  to  the  Red  river  valley,  In  which  it  curvet 
round  and  runs  southward."    Bell. 

B.  papyracea,  Ait.        Paper  or  Canoe  Birch.    Silver  Birch. 

Common,  often  abundant,  through  the  north  half  of  the  state,  attaining  an  equal 
8ize  with  the  preceding ;  also  common,  but  much  smaller,  southeastward  near  the  Mt»> 
sissippi  river ;  thence  extending  west,  less  frequent,  to  the  Big  Woods,  and  to  Birch 
Cooley  (plentiful).  Renville  county  ;  absent  southwestward  ;  "found  along  the  Assini- 
boine  valley  as  far  west  as  the  Qu*AppelIe  lakes,"  Bell,  "The  bark  of  this  tree,  to- 
gether with  that  of  the  Arbor-vit9e,ismadeuseof  in  innumerable  ways  by  the  Indians.** 
Rfjbcru. 

B.  ui$>:ra,  L.        River  or  Red  Birch. 

Savannah  portage,  Douglcwm;  White  Earth  reservation,  Garrison;  Kettle  river, 
Shumaril;  Blue  Earth  county,  yicollet;  Winona  county,  Holzinger;  abundant  along  the 
Mississippi  bottoms  at  least  as  far  north  as  Minoeiska,  Wabasha  county,  Winchell. 
Southeast. 

B.  piiiaila,  L.        Low  Birch.    **  Tag  Alder/* 

Common  through  the  north  half  of  the  state,  and  south  to  Minneapolis  and  SaiDt 
Paul :  less  frequent  or  rare  farther  south,  to  lake  Pepin,  Miss  Manning,  and  01mste4 
county,  Harrington. 

B,  glaiicliilosa,  Michx.        Dwarf  Birch. 

Savannah  river,  Houghton;  north  shore  of  lake  Superior,  Junt,  Winchtll;  ridge  easi 
of  the  Red  river,  Scott.      North. 

ALNUS,  Tourn.        Alder. 

A.  viridis,  DC.        Green  or  Mountain  Alder. 

North  of  lake  Superior  (common),  Juni,  Roherts.       North. 

A .  iiicaiia,  Willd.,  var.  g^lauca,  Regel.        Speckled  or  Hoary  Alder.    Black 

Alder. 

Common,  or  frequent,  through  the  north  half  of  the  state,  and  southeastward  te 
Minneapolis;  less  frequent  thence  southeast ;  rare  southwestward. 

A,  Herrulata,  Ait.        Smooth  Alder. 
Lajthani,  WinchclL       Kare.       Southeast. 


SALICACE^.        Willow  Family. 

SALIX,  Tourn.        Willow.    Osiep, 

S.  eaiiclida,  Willd.        Hoary  Willow. 

Throughout  the  state,  excepting  far  southward.    Bogs,  St.  Croix  river,  Pairy;  Mil- 
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neapolis,  Kassube;  Blue  Earth  county,  Ltibtrg;  New  Uliii,  Juni;  uorth  of  lake  Superior, 
Agassiz;  upper  Mississippi  river,  QarTison\  Ked  river  valley,  Jf  ocouw. 

8.  tristis.  Ait.        Dwarf  Gray  Willow. 

Laphanu     Minneapolis,  Winchcll;  Blue  Earth  county,  Leiberg;  Lake  City,  Mrs.  Ray. 

S.  liuiiiilis,  Marshall.        Prairie  Willow. 

Blue  Earth  county,  Le/fteri;,  Upham;  frequent  in  Emmet  county,  Iowa,  Cratty; 
abundant  near  the  Mississippi  river,  on  dry,  sandy  land,  especially  In  openings  of 
woods,  from  lake  Pepin,  3f(j<8  Manniiiu,  Mrs.  Ray,  and  Ramsey  county,  north  at  least 
to  Bralnerd  (usually  only  about  one  foot  high,  agreeing  best,  excepting  in  habitat, 
with  Gray's  description  of  S.  tristis),  Upham;  north  of  lake  Superior,  Agassiz,  Proba- 
bly throughout  the  state. 

S.  discolor,  Muhl.        Glaucous  Willow.    Pussy  Willow. 
Common,  or  frequent,  throughout  the  state. 

[S.  serlcea,  Marshall,  probably  occurs,  but  infrequently,  in  Minnesota.] 

S.  petiolaris,  Smith.*       Petioled  Willow. 

Freeborn  county  (frequent),  Upham.  Probably  our  prevailing  form  of  this  species 
is  vur.  GKACiLis,  Anders.  (Af .  S.  Bcbb.) 

S.  purpurea f  L.        Purple  Willow. 
Minneapolis,  Simmons.       Infrequent. 

S.  cordata,  Muhl.        Heart-leaved  Willow. 
Common,  or  frequent,  throughout  the  state. 

S.  cordata,  Muhl.,  var.  aiigfustata.  Gray. 

Stearns  county,  Oarrison.  [North  of  lake  Superior,  Agassiz;  Nebraska  (common), 
Aughey.] 

S.  balsamifera,   Barratt.f  (S.  pyrifolia,  Anders.;  see  notes  by  M.  S.  Bebb  in 
Botanical  Onzetie,  vol.  iv,  p.  190.)        Balsam-bearing  Willow. 
Red  river  valley  near  Saint  Vincent,  Burgess,  Macoun.       North. 

♦Salix  PETIOLARI8,  Smith,  var.  gbacilts,  Anders.  Female  aments  gracefully 
subpendulous,  at  length  somewhat  leafy-peduncled,  very  loosely  flowered  ;  scales  lln- 
galate,  apex  brownish  ;  capsules  long  acute-rostrate  from  an  ovate  base,  thinly  silky, 
or  somewhat  glabrous,  very  long-pedlceled  ;  pedicel  nearly  eight  times  the  length  of 
the  nectary;  style  very  short ;  stigmas  2-parted.  fuscous,  spreading  ;  leaves  narrowly 
lanceolate-linear,  serrulate,  about  2  Inches  long  and  2  to  4  lines  wide,  pale  and  subglau- 
couji  beneath,  both  sides  at  length  glabrous.  Varies  :  1st,  sericocarpa  ;  capsules  nar- 
rowly conical,  2V^  lines  long,  thinly  silky.  2d,  lelocarpa  ;  capsules  thick  at  base,  green- 
ish red.    Andersson  in  DC.  Prod.,  16.2, 235  ;  translated  by  M.  S.  Bebb. 

tSALix  BAL.SAMIKERA,  Barratt.  A  glabrous,  much  branched  shrub,  4  to  8  feet 
high  ;  twlKS  crimson  where  exposed  to  the  sun :  leaves  ovate,  abruptly  pointed,  l  inch 
wide  by  iVi  inches  lung,  on  sterile  shoots  oblong-ianceolate,  iVs  inches  wide  by  3  to  4 
Inches  long,  all  rounded  or  subcordate  at  base,  very  thin  and  slightly  hairy  beneath 
when  young,  rigid,  glabrous,  and  prominently  reticulate -veined  when  mature,  bright 
green  above,  paler  or  glaucous  beneath,  margin  finely  glandular-serrate;  petioles 
slender,  >  t  inch  long  ;  stipules  minute,  caducous  :  aments  with  a  few  leaf-like  bracts  at 
base,  the  male  densely  dowered,  very  silky,  female  less  so  and  becemlng  very  lax  in 
fruit,  bracts  often  more  leafy  ;  scales  pale  or  rosy  ;  capsules  elongate-conical  or  rostrate 
from  a  thick  base,  2  or  3  lines  long,  glabrous,  the  long  pedicels  six  to  eight  times  the 
length  of  the  nectary ;  style  rather  short,  bifid  ;  lobes  of  the  stigma  thick,  spreading, 
emarginate.  "No.  53,  Herb.  H.,  B.  and  T."  (v.  s.  in  h.  Torr.)  S.  cordata,  Muhl.,  var. 
balsamifera.  Hook.,  FL  Bor.-Am.,  2, 149.  S.  pyrifolia,  Anders.,  DC.  Prod.,  16, 2, 264.— 
White  mountains  of  N.  H.,  Pringle;  New  Brunswick.  Fowler:  and  Labrador.  AlUn; 
westward  to  the  Saskatchewan.  Keadily  distinguished  from  S.  cordata  by  the  very 
loosely  flowered  fertile  aments,  often  two  inches  or  more  long  in  fruit,  thicker  and  more 
yellowish  stamiuate  aments,  and  the  proportionately  broader  and  shorter  Amelanchier- 
like  leaves.  M.S.  Bebb,  MSS. 
9F 
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S-  ro«trata,  RKcardioc.     S    Irnda.    W*r.\  tit.  'xadaa^,  Gay. 
.S.  taeida.  M^!,        Sifnin^  WLlo^. 

ire  c«r  0CI7  amre  t¥^<:ei  c^f  vlHow  i^^  i*eeos«  treet.  the  ockcn 

8.  amjg^daloideii,  Aod^n.*        A Iracud-Leared  Willow. 
IX  hrer  ju^  eacsvvd.  B<  ^'^ :  pro^o^lj  tTt'\^tA\  Xhioo^^vMk  the 

S.frogili:  L  faIJba,L.         WkiU  Willow. 

tPifAXifjtixiij  tf^&taoe'MKf ;  mcyrb  r3:::Tat>d.  «spe«i^Iy  oa  the  pniries.  for 
3Uk4  ^roti^:*<»a  from  the  wiod.  P.mber  raliore.  of  tiiis  tree,  red  aa4  lacv  ■iple,  Wi- 
^Mer.  <y^'V/b«'i04.  LcratrArdy  popi^r.  &:^'l  och^r  speeiet,  is  beiAC  bcfiB  enettiiveiy  ia 
:be  pr^,Ti^  T»if.ozi.  ^.t'.^tj  for  th^  rewards  prortded  bj  Uvi  of  the  Mmte  aad  ratted 
r^taU;*  jfov'rmc&'^cci  Tb^  vtite  vrll.ow  U  wf  II  adapted  to  yield  fael.  as  it  frovs  n^ 
.dly.  Mi<l.  wbi^n  tni  dovo.  t£.oot§  up  rli^oroaslj  anew  from  the  stoap.  la  good  Mil, 
with  g<yyl  car<^.  prot^61j  ten  ;u;ref  of  th-^  willow  woold  supply  an  arence 
wlih  llr«;-woo4  eootmuallj 

M.  v.  lUtAf  r<ttrar<l*  ih:%  -wnitewillow.  "eommonly  plan  ted  rbyeiittiBiES  for 
as  a  b}br.d  of  .V.  *ra/jilO  aul  .<.  aUxi.  &«in2  apparently  the  form  named  S.fragOit,  L^ 
var.  Ii*MJf^.lJUjruj,  Carer.  :ii  <^;ray's  Manual.  Mr.  Bebb  writes:  "Amooc  tbe  rarieciei 
euiiirat^'l  throu^boii  Ui<:  Northwest.  I  ^iaTe  seen  no  genaine  5.  ol^a.  In  one  form, 
.V.  Vo/yUuf  /  'i^/w.  >ar  ^f.  }  T*»tu.a.  Wimmer  ^S.  f^ustrit.  Host.),  the  leaves  ■ppmicfc 
rery  bear  Vj  .S.  oifMi,  var.  "r;ru2</j.  bat  the  flowers  are  diilerent.  Mneh  the  more  com- 
rnouly  piaDt><j  form  u  s.  froi/(lU  f  altyi.  Tar.  b.j  'jlalira,  Wimmer  (exactly  5.  eznifiar. 
Host. ;  a.  riri'ii^..  Krie«.  whfrD  the  under  surface  of  the  leaf  is  pale  green  •-" 

S.  loiijcifolia,  Mahl.        Lsn^-leaved  Willow.    Sand-bar  Willow. 
(jfixuiuou  tbroosbout  the  ^tate. 

S.  iiiyrtilloides,  L.        Myrtle  Willow. 

Fr<;qu4rot  northward,  rare  southward.  Smamps,  St.  Croix  rirer.  Parry;  north  «f 
lake  .Superior,  A'ja^Hz;  Kanabec  and  Benton  counties,  Upham;  Dellwood,  White  Bear 
lake.  hara<iey  county,  KtlUy;  MinDeapolis,  Kaetubc;  near  Eagle  lake.  Blue  Eartfe 
county.  lAifftrtj;  Krnmet  county.  lowa'rarcj,  CraUy. 

POPULUS,  Tourn.        Poplar.    Abpek. 

P.  tr<;iiiii!oideN,  Michx.         American  Poplar  or  Aspen. 

Ojiuuiou,  or  atmndaiit,  throughout  the  state,  especially  northward.  Wood  of  this 
and  the  next  is  valuable  for  paper- making. 

P.  ^raiidideiitata,  Michx.         Larjfe-toothed  Poplar  or  Aspen. 

Corniiion,  or  frequent,  throughout  most  of  the  state  ;  excepting  the  southeasten 


*Halix  AMVGDALOIDE.H.  Andcfs.  Leavcs  broadly  lanccoIate,  3  to  6  ioches  lottg,  H 
to  i-'i  inches  wide,  with  a  lon^  tapering;  point,  glaucous  beneath,  closely  serrate,  petlokf 
louK  and  nlender,  stipules  minute  and  very  early  deciduous  :  amenta  leafy-pedancle4, 
elon^'ated-cyiindrlcal,|>endulou.s  ;  the  fertile  when  in  fruit  lax,  3  to  4  inches  long,  Hlneh 
thick  :  vHlei  in  the  male  anient  ovate,  villous  with  crisp  hairs,  In  the  female  narrower, 
v^niewiiatHniooth.fuuacious  :  cai^ules globose-conical. glabrous,  long-pedieelled :  stylt 
very  short  or  obsolete,  stigmas  notched.  ...  In  aspect  very  unlike  8.  nigra  [like  wtaleht 
this  »|>ecleM  attains  a  tree-like  sf/e],  and  in  fact  more  frequently  mistaken  for  8.  loddiu 
1  he  i>roHd  leave«i,  being  supported  by  long  and  slender  petioles,  are  moTed  by  the 
slightest  bree/.e,  displaying  in  rapid,  fluttering  succession  their  eoDspieooas  whits 
under  surfaces,  thus  producing  an  effect  in  striking  contrast  with  the  ehangeless,  soft 
tight  reflected  from  manses  of  the  foliage  of  8.  nigra  when  swayed  gently  by  the  wlni. 
liftfh  in  IVheeUr'M  WjX}rt  of  Surveys  we*t  nf  the  One  Hundredth  Meridian, 
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counties  aod  far  northward,  where  It  occurs  sparingly,  and  south  west  ward,  where  it 
is  absent. 

P,  moniliferay  Ait.  (Including  P.  angulata,  Ait.)  Ck>ttonwood.  Neck- 
lace Poplar. 
Common,  or  frequent,  through  the  south  half  of  the  state;  rare  farther  north; 
reaetaiog  its  northern  limit  in  southeastern  Pine  county,  the  region  of  the  upper  Missis- 
sippi, Houghton,  White  Earth  reserration,  Oarriamit  and  Red  Lake  Falls  and  the  Bed 
rlTer  valley,  Upham.  **  Large  trees  occur  along  the  Assiniboine  rtTer,"  BeU,  "  Exten- 
sively planted  for  shelter  and  fuel .  The  cotton  from  the  seeds  proves  a  source  of  much 
annoyance  to  the  tidy  housewife.  If  only  male  trees,  those  with  reddish  tassels,  were 
planted,  no  cotton  would  be  produced.  Both  kinds  of  tassels,  the  green  and  the  red, 
appear  in  spring  before  the  leaves  come  out.''   Arthur. 

P.  balsamifera*  L.       Balsam  Poplar.    Tacamahac. 

Common,  or  frequent,  through  the  north  half  of  the  state  ;  extending  southwest  to 
Cannon  river  (rare),  Sandberg,  Osakis  lake,  Upham,  and  Fergus  Falls,  Leonard. 

P.balsamiferay  L.,  var.  candicans,  Gray.       Balm  of  Gilead. 

Frequent  northeastward  ;  extending  southwest  to  southeastern  Pine  county.  Little 
Falls,  and  White  Earth  reservation. 

P.  dilatata^  Ait.         Lomhardy  Poplar. 

Spontaneous,  Mankato,  Leihcrg.  [Stiff  spiry  tree,  with  closely  appressed  branches, 
and  small  broadly  triangular  pointed  leaves ;  formerly  much  planted.  Oray'a  Field, 
Forest,  and  Garden  Botany.] 

P.  alba,  L.        WhUe  Poplar,     Silver-leaf  Poplar,    Abele,    Abel-tree. 

Cultivated,  and  thence  sometimes  spreading  spontaneously,  in  Martin  county* 
Cratty.  [Tree  planted  from  Europe,  with  spreading  branches,  roundish,  slightly  heart- 
shaped  wavy-toothed  or  lobed  leaves  soon  green  above,  very  white  cottony  beneath  ; 
buds  not  glutinous  :  spreads  inveterately  by  the  root.  Qray's  Field,  Forest,  and  Oar- 
den  Botany.] 

CONIFERS.        Pine  Family. 

PINUS,  Toum.,  Link.        Pine. 

P.  Banksiana,  Lambert.  *'Jack  Pine."    Gray  or  Northern  Scrub  Pine. 

Banks*  or  Banksian  Pine.     Black  Pine. 

Common  northeastward  ;  abundant  on  sandy  land  In  the  region  of  the  upper  Missis- 
sippi and  Crow  Wing  rivers,  from  Brainerd  and  Wadena  northward  ;  having  its  south- 
west limit  at  the  St.  Croix  and  Snake  rivers,  Princeton,  Brock  way  (Stearns  county), 
Stowe  and  Oak  Valley  (ten  miles  south  of  Wadena),  in  the  White  Earth  reservation,  and 
at  the  lake  of  the  Woods  and  on  Roseau  river.  This  species,  almost  alone,  but  with  red 
pines  here  and  there  sparingly  intermixed,  forms  thick  woods  at  many  places  in  Cass, 
Wadena  and  Crow  Wing  counties,  as,  for  example,  at  Brainerd,  growing  very  stiaight 
and  slender,  40  to  60  feet  in  hight.  but  seldom  exceeding  a  foot  in  diameter.  Its  coarse, 
resinous  wood  is  excellent  fuel,  but  it  is  not  adapted  to  building  purposes.  Many  rail- 
road ties  are  made  from  this  and  the  next  species  of  pine,  but  are  inferior  in  value  and 
durability  to  those  of  bur  oak,  which  are  more  used  in  this  way.  Often  five  ties,  each 
eight  feet  long,  are  obtained  from  a  single  Jack  pine.  Karely  this  tree  attains  a  hight 
of  eighty  feet,  one  of  this  size  being  found  by  Professor  Winchell  on  Brule  mountain* 
north  of  lake  Superior.  [Hiis  tree  grows  sixty  to  seventy  feet  high  in  northern  Michi- 
gan (  Wheeler  and  Smith's  Catalogue,  and  Bulletin  of  the  Torrey  Botanical  Cluh,  x,  82) ; 
and  i>r.  B«U  records  it  as  about  seventy  feet  in  bight  and  two  feet  in  diameter,  in  large 
groves,  on  the  southern  branches  of  the  Albany  river.j 

P.  resinosa,  Ait.         **  Norway  Pine.*'    Red  Pine. 

Common  or  frequent  northward,  growing  in  groves,  or  scattered,  on  somewhat 
sandy  land  ;  not  extending,  in  general,  quite  so  far  southwest  as  the  preceding.    Usually 
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calieU  "Norway  pine"  ;  but  iKTongly,  for  this  species  ts  not  found  tn  Norway, nor ia 
Europe  It  is  mostly  from  'lO  to  75  feet  high,  but  seldom  more  than  about  a  foot  in  dia- 
meter. Clark  reports  tbat  it  attains  a  bight  of  io  feet  and  diameter  of  20  inches,  north 
of  lake  Superior.  It  is  considerably  sawn  for  lumber,  and  is  also  much  used  fcr  piles, 
as  for  utiarves  and  foundations  of  bridge  piers.  In  the  region  of  the  upper  Mlsaaaiippi 
this  species  is  reported  by  Garrv^on  as  occurring  in  two  varieties,  which  are  distin- 
guished by  lumbermen  under  the  names  Hard  Norway  pine  and  Red-barked  Norway 
pine 

P.  Strobu.s,  L         White  Pine. 

Coinmon  through  the  north  half  of  the  state,  e.xceptine  west  of  Red  lalce  and  the 
lake  ')l  the  Woods  ;  preferring  somewhat  clayey  laud,  occasionally  making  a  majestic 
forest  without  intermixture  of  other  lar;;e  trees,  but  oftener  associated  with  maple, 
elm.  ba.-**?,  oak.  ash,  and  other  deciduous  species  ;  frequent  along  the  north  side  of  lake 
Sui>^rior.  but  forming  no  extensive  pine  forest  on  the  immediate  shore.  This  Is  the 
largest,  as  well  as  the  most  useful,  of  our  trees,  growing  from  80  to  l.»,  rarely  150,  feet 
in  bight,  and  from  three  to  si.x  feet  in  diameter. 

The  southwestern  limit  of  the  pineries  extends  from  the  north  edge  of  Chisago 
county  westerly  through  Kanabec  and  Mille  Lacs  counties,  the  northeast  comer  of 
Benton  county.  Morrison  county,  and  northeastern  Todd  county,  to  Pine  lakes,  Frazee 
City,  and  :he  AVhite  Earth  reservation  ;  but  only  a  comparatively  small  part  of  the 
resion  northeast  of  this  line  is  covered  wiih  pine  woods.  Southeastward,  beyond  this 
limit,  while  pine  occurs  rarely  and  locally  in  the  vicinity  of  the  Mississippi.  St.  Croix, 
Canneii.  Zumbro  and  Root  rivers.  In  most  instances  on  blufls  of  these  or  their  tributary 
streams  :  as  at  Saint  Cloud.  Dayton,  Minnehaha  falls,  Fine  Bend.  Taylor's  Falls,  Frao- 
conla  •  where  it  was  first  cut  in  Minnesota,  to  any  considerable  extent,  for  lumber),  near 
(  annoii  i:i?er  Falls,  near  Mdntorville.  near  Rochester,  in  section  29.  Saint  Charles, 
Winona  county,  and  at  various  points  in  Fillmore  and  Houston  counties. 

Mr.  Plntt  B.  U'a/^.vr,  of  Minneapolis. editor  of  the  Lumtp^rmaii  and  3i anufartwrer^ 
Slates  til  at  approximately  400,00'j.ooo  feet  board-measure)  of  pine  are  annually  cut  to 
the  north  central  part  of  this  state,  on  the  Mississippi  river  and  its  tributaries,  about 
thre*'-quaiters  of  which  are  sawed  at  Minneapolis:  and  tbat  some  200,000,000  feet  are 
annually  cut  on  the  St.  Croix  river  and  its  branches,  about  half  of  which  is  cut  in  Min- 
nesota, chiefly  on  the  Snake  river,  the  amount  sawed  at  Stillwater  being  some  100,000,000 
feel  yearly.  Throughout  these  districts  about  three-quarters  of  the  timber  cut  are 
while  pine,  and  the  remainder  red  or  Norway  pine.  Much  white  pine  is  also  cut  on  the 
St.  l/ouis  river,  tlie  Otter  Tail  river,  Clearwater  river  (a  tributary  of  Red  Lake  river),  aod 
rerenily  on  the  Rainy  Lake  river ;  and  red  pine  is  cut  on  Pine  creek,  tributary  to 
Roseau  lake  and  river,  west  of  the  lake  of  the  Woods. 

Ttie  amount  of  merchantable  pine  standing  in  Minnesota  in  ISdO  was  estimated  by 
C  S.  Sargmt,  special  agent  of  the  L'nit«-d  States  census,  at  6.100.000,000  feet;  and  the 
ainonnt  cut  in  the  slate  during  the  preceding  year  is  reported  to  be  M0,997,000  f eet. 

PICE  A,  Link.        Spruce. 

P.  iiijjfra.   Link.     fAbies  ni^ra,  Poir.)        Black  Spruce.    Double  Spruce. 

Common  northeastward  ;  extending  south  to  Chisago  and  Isanti  counties,  and  west 
to  Spruce  Hill.  Douglas  county,  the  While  Earth  reservation.  Red  lake,  and  the  lake  of 
the  Woods  and  Roseau  river.  It  attains,  in  favorable  situations,  a  hight  of  70  feet  and 
diameter  of  18  inches,  (Shirk;  but  usually  it  is  small,  and  none  of  it  is  cut  for  lumber  In 

this  state. 

P.  alba.  Link.  'A.  alba,  Michx.)        White  Spruce.    S  in  jjle  Spruce. 

Cornnion  far  northward  ;  extending  south  to  Moose  Lake.  Carlton  county,  Upham^ 
and  to  the  upper  Mississippi  river  and  White  Earth  reservation,  (VcrrrJ^on,  and  west  to 
the  lake  of  the  Woods  and  Roseau  river  ;  2o  feet  high,  8  inches  in  diameter,  Clark. 

TSUGA,  Carnere.        Hemlock-Spruce. 

T.  Canadensis,  Carri^'^re.    (Abies  Canadent-is,   Michx.)        Hemlock-Spmce. 
Hemlock. 
Mentioned  by  yicolht  as  observed  in  the  region  of  the  upper  Mississippi,  and  by 
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Norwood  in  tlie  valiej'of  the  St.  Louis  river  ;  included  in  Dr.  Lapham's  catalogue  ;  also 
reported  as  occurring,  locally,  near  Pokegama  lake,  Cass  county,  and  at  the  north  side 
of  Sand  lake,  In  the  southwest  part  of  T.  46,  K.  19,  Carlton  county,  and  in  other  parts  of 
this  county,  as  on  Black  Hoof  creek  ;  all  of  which  need  verification.  1  hough  plentiful 
not  far  eastward  In  Wisconsin,  it  extends  very  scantily,  if  at  all,  into  Minnesota.  ["On 
the  south  shore  of  lake  Superior  it  docs  not  reach  the  western  extremity,  turning  south- 
ward in  the  neighborhood  of  Ashland.  I  am  informed,  however,  that  there  is  an  out- 
lying grove  of  hemlock  at  Thomson,  about  twenty-five  miles  west  of  Duluth.  This 
tree  maintains  a  good  size  to  the  verge  of  its  range,  and  always  appears  to  terminate 
abruptly."    Dcll.\ 

ABIES,    Link.        Fir. 

A.  balsaniea,  Marshall.        Balsam  Fir. 

Common  northeastward,  attaining  a  hight  of  50  feet,  Clar/r;  extending  south  and  west 
to  nearly  the  same  limits  as  the  black  spruce  ;  also  farther  south,  rare  and  local,  as  near 
Hantorville,  Dodge  county,  HarriimUm,  and  in  the  heavy  timber  in  the  northeast  part 
of  Spring  Valley,  Fillmore  county,  Wiiichell. 

LiARIX,  Toum.        Larch. 

Ii.  Americana,   Michx.        American  or  Black  Larch.    Tamarack.    Hack-; 
matack. 

Abundant  through  the  north  half  of  the  state,  and  common  southeast  to  Wright, 
Hennepin  and  Ramsey  counties  ;  rare  farther  southeast,  as  on  Pine  creek  in  Houston 
county,  Winchell;  absent  southwestward.  This  tree  occurs  in  swamps,  which  are 
generally  frequent,  varying  in  extent  from  a  few  rods  to  several  miles.  Mr.  Nathan 
Butler  states  that  such  swamps,  bearing  tamarack  but  scarcely  any  other  trees,  occupy 
nearly  the  entire  country  between  Ked  lake  and  the  lake  of  the  Woods  ;  and  M  r.  G.  M. 
Dawson  and  others  give  a  similar  description  of  the  area  crossed  by  the  international 
l>oundary  between  the  lake  of  the  Woods  and  the  Ked  river  valley.  Tamarack  also 
often  grows  on  drier,  hard  ground  ;  sometimes,  north  of  lake  Superior,  attaining  a 
hight  of  90  or  lOO  feet  (but  very  slender,  having  a  diameter  of  only  about  one  foot ;  valu- 
able for  railroad  ties),  Clnrk.    Its  usual  hight  is  from  20  to  40  feet. 

Watab  river  and  township  bear  the  name  which  the  Chippewas  give  to  the  long 
threads  obtained  by  splittiug  tamarack  roots,  used  by  tliem  In  sowing  their  birch  canoes. 
Keatino^s  Narrative  of  Long's  Expedition,  vol.  ii,  p.  73. 

THUYA  (Thuja),  Touni.        Arbor  Vit^. 

T.  oecicleiitaliSy   L.        American  Arbor  Vitae.     ** White  Cedar.'' 

Common  northeastward,  forming  almost  impenetrable  *'cedar  swamps,"  often  attain- 
ing a  large  size,  from  40  to  70  feet  in  hight,  and  from  one  to  two  or  even  three  feet  in 
diameter,  Clarh,  Roberts^  extending  west  to  the  south  end  of  lake  Winnipeg,  Bell,  the 
lake  of  the  Woods  and  Roseau  river,  Ked  and  Pemidji  lakes,  and  to  the  head  of  Straight 
river  in  northeastern  Becker  county,  and  south  to  the  south  shore  of  Mille  Lacs  and  the 
mouth  of  Snake  river.  It  also  occurs  very  rarely  farther  southeast,  as  on  Gwinn's  bluff 
in  southeastern  Winona  county,  Wim-hcll.  On  the  north  shore  of  lake  Superior,  "not 
80  common  as  Inland,  hut  maintains  its  hold  upon  life  In  the  most  unfavorable  positions. 
Often  the  only  representative  of  the  vegetable  kingdom  on  a  bare  rock  in  the  lake, 
where  its  stem  and  branches  plainly  Indicate  the  direction  of  the  prevailing  winds  and 
waves."  Juni.  This  tree  is  the  principal  species  upon  a  large  area  adjoining  the  Missis- 
sippi river  in  northern  Aitkin  county.  Its  wood  Is  light  and  very  durable,  being  espe- 
cially^ sought  for  fence  and  telegraph  posts.    It  is  often  spiral -grained. 

JUNIPERUS,  L.        Juniper. 

•  commuiiiH,  L.        Common  Juniper. 

Throughout  the  state,  but  infrequent.  Minnesota  Point,  near  Duluth  (plentiful), 
also  near  Minneapolis,  Roherti*;  Wadena  and  Benton  counties  (rare),  Upham;  Sherburne 
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Aod  Ramsey  couDiles,  Kelley;  Henuepin  coanty,  Simmons;  Goodhae  eoonty,  Samdberg; 
southeastern  Winona  county,  Ifincheli;  Dodge  coanty,  HarringUm;  Blue  Rarth  eoonty. 
Leifperg;  bluffs  of  the  Cottonwood  river,  Juni. 

J.  eoininunis,L.,  var.  alpiiia,  Oaad.       Joniper. 

North  shore  of  lake  Superior.  Juni;  Taylor's  Falls,  Min  CcUhcarL       North. 

J.  Virginianay  L.        Red  Cedar.    Red  Sayin. 

Kainy  I^ke  river,  Da\c$tm;  upper  Mississippi  (rare),  NiccVUt^  Oftrrimm;  lake  PeplB, 
Mif>»  Manning;  bluffs  of  the  Cottonwood  rirer,  Juni;  at  Redwood  Falls,  perhaps  fnr- 
nishinK  the  name  of  the  Redwood  ri?er.  (Also  see  Comus  stolonifera.)  Found  seantily 
in  exposed  situations,  as  on  the  bluffs  or  shores  of  rirers  and  lakes,  growlBjc  to  be  10  to 
25  feet  high,  in  the  greater  pari  of  the  state  ;  most  frequent  in  its  sonttaeast  quarter ; 
absent,  or  rare,  near  its  west  side  and  north  of  lake  Superior. 

J,  Sabiiia,  L.,  var.  procambeus,  Porsb.        Savm.    Joniper. 

Lake  of  the  Woods,  Dawson;  plentiful  on  dunes  at  Sand  Hill  rirer,  Garfield,  Polk 
county,  Upham;  near  Itanca  lake.  Oarrison:  Rice  county,  Sperry;  bluffs  of  LeBoeor 
river,  Leihtrg;  Olmsted  county  (rare),  Harrinaton;  the  Big  Woods,  and  Fillmore, Winona 
aud  Houston  counties  (rare),  Winchtll.       North. 


TAXACEiE.         Yew  Family. 

TAXUS,  Toam.        Yew. 

T ,  Canadensis,  Willd.   (T.  baccata,  L..  var.  Canadensis,  Gray.)         Americtn 

Yew.    Ground  Hemlock. 

Abundant  north  of  lake  Superior,  Juni,  Roticrts;  common,  or  frequent,  thenoe  west 
and  south  to  nearly  the  same  limits  as  the  pines,  black  spruce  and  balsam  Ar;  near 
Lake  City.  Mrs.  Hay. 


ARACE^.        Arum  Family. 

ARLS-^MA,  Martiug.         Indian  Tuknip.    Draoon-Arum. 

A,  tripbyllum,  Torr.  (A.  atroiubens,  Blume.  Bot.  Gazette,  ix,  114.)    Indian 

Turnip.     Jack-in-the-Pulpit. 
Common,  or  frequent,  throughout  the  state. 

A.  Dracontiuin,  Schott.        Green  Dragon.    Dragon-root 
Lake  Pepin,  Mias  Manning.       Rare.       Southeast 

CALLA,  L.        Water  Arum.    Calla. 

C.  palustris.  L.        Water  Arum.    Wild  Calla. 

Common  in  the  north  half  of  the  state,  and  southeast  to  Minneapolis  and  8aioi 
Paul ;  rare  farther  southeast,  as  near  lalce  Pepin,  Miss  Manning;  absent  soathwest- 

ward. 

SYMPLOCARPUS,  Salisb.        Skunk  Cabbage. 

S.  fwtidus,  Salisb.         Skunk  Cabbage. 

Chisago  county,  etc.  (common),  Upham;  Stillwater,  Miss  Field;  Saint  Paul,  KeUey; 
near  Minnehaha  falls,  RohtrU;  lake  Pepin,  Miss  Manning;  Winona  conntj,  BbleiR(^; 
New  Ulm,  Juni.    [Hesper,  Iowa,  Mrs.  Carter;  lalce  Superior,  Whiiney.} 
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ACORUS,  L.       SwBBT  Flag.    Caulmub. 

A.  Calamus,  L.       Sweet  Flag.    Calamus. 

CommoD,  or  frequent,  throughout  the  state ;  exeeptinK  perhaps  southwestward,  In 
which  direotlOD  It  extends  at  least  to  Redwood  Falls,  Mi88  BuUer,  and  Emmet  county, 
Iowa  (rare),  Cratty. 

LEMNACEiE.        Duckweed  Family. 

LEMXA,  L.       Duckweed.    Duck's-mbat. 

Li.  trisulca,  L.       Dackweed.    Duck's-meat. 

Throughout  the  state.  Minnesota  rirer,  Parry;  Blue  Barth  county  (flowering  plen- 
tifully in  1882),  Leiherg;  frequent  In  Martin  county,  and  in  Bmmet  county,  Iowa,  CraUy; 
Minneapolis,  Arthur,  itoberto;  Taylor's  Falls,  MrB^Bay;  Pemhlna,  ChUKering;  Red 
rirer  prairie  and  lake  of  the  Woods,  Dawson, 

li.  minor,  L.        Dackweed.    Dack*s-meat. 

Throughout  the  state.  Blue  Earth  county,  Leiberg;  Minneapolis,  Art^iur^  Sim- 
uums:  Duluth  harbor  (plentiful),  Roberts;  also.  Red  rirer  prairie  and  lake  of  the  Woods 
(oommon).  Datoson. 

SPEIRODELA,  Schleid.       Duckweed.    Duck'b-meat. 

8.  polyrrhiza,  Schleid.  (Lemna  polyrrbiza,  L.)      Dackweed.    Dack'a-meat. 

Throughout  the  state.  Blue  Earth  oounty,  Leiberg;  frequent  in  Martin  county,  and 
in  Emmet  eonnty,  Iowa,  CraUy;  Minneapolis  (abundant),  Arthur,  Upham;  Saint  Paul, 
Kelley;  and  northwest  to  the  Saskatchewan  river. 

WOLFFIA,  Hbrkel,  Schleid.        Wolppia. 

W.  ColumbiaDa,  Karsten.        Wolffia. 

Found  by  Mr.  Leiberg  in  a  pond  at  the  southwest  edge  of  the  Tillage  of  South  Bend, 
Blue  Earth  county  ;  plentiful,  coreriog  the  surface  to  a  depth  of  one  or  two  inches  in 
the  summer  ;  often  blown  upon  the  shore  in  small  ridges  by  storms ;  slightly  spreading 
to  adjacent  ponds;  determined  by  Dr.  Engelmann^  who  thinks  that  it  is  not  a  natire  of 
these  northern  latitudes,  but  has  been  probably  brought  by  water-fowls.  It  appears  to 
have  become  thoroughly  acclimated  in  this  locality. 

TYPHACEiE.        Cat-tail  Family. 

T YPH A ,  Toum.        Cat-tail  Flag. 

T,  latifoliay  L.        Common  Cat-tail.    Reed-mace. 
Common  throughout  the  state. 

SPARUANIUM,  Toum.        Bur-reed. 

8*  eurycarpuniy  Engelm.        Bur-reed. 

Throughout  the  state.  Lake  of  the  Woods,  Dawson;  Minneapolis  (common), 
Roberts;  West  Saint  Paul,  Miss  Butler;  Wabasha,  Gibson;  Blue  Earth  county,  Leiberg; 
Redwood  Falls,  Pemberton;  Emmet  county,  Iowa  (rare),  CraUy, 

8.  simplex,  Hudson.        Bur-reed. 

Bed  river  valley,  at  Pembina,  Chickering;  Agate  bay,  lake  Superior,  Juni;  West 
Saint  Paul,  Miss  Butler;  lake  Pepin,  Miss  Manning, 
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S.  simplex,  Hudson,  var.  Xiittallii,  Gray.        Bar-reed. 
^>t.  Croix  river.  Parry. 

S.  simplex,  Hudson,  var.  aiidroclacUim,  Gray.        Bur-reed. 
Freedom  county.  Uj}hain. 

S.  simplex.  Hud-ton.  var.  angrustifolium,  Gray.        Bur-reed. 
Lnfthnm.       North.        'Jsle  IJoyale.  iVhitnty., 

S.  minimum,  Bauhin.         Bur-reed. 

lirook*-,  St.  Croix  river,  l*<irry:  lake  of  the  W.kxIs,  Dauvo/i.  [North  of  lake  Super- 
ior, ^1i/«^»''>  <  2;  Isle  Koyale,  Whitney.]       North. 

XAIADACE.+l        Poxi>WEED  Family. 

NAIAS,  L.        Nal\d. 

N.  Hexilis,  RDstk.  k  S:hmidt.        Naiad. 

Thiou;{hout  tlie  state.  Blue  Earth  county,  Leibcrg;  plentiful  in  Martin  county  and 
in  Ernniet  county,  Iowa,  (Jratty;  Minneapolis    (abundant),  IfiW  Butler.    [Manitoba, 

ZAJXNICHELLIA,  Micheli.        Horned  Pondweed. 

Z.  paliistris,  L.        Horned  Pondweed. 

Peat-bogs  between  Kasota  and  Mankato,  LeUxrg.       Rare. 

POTAMOGETOX,  Toum.        Pondweed.    Potamooeton. 

P.  nataiJS,  L.        Pondweed. 

Common,  or  frequent,  throughout  the  state. 

P.  Claytoiiii,  Tuckerman.        Pondweed. 

Plentiful  near  Stewart  river,  north  of  lake  Superior,  RohcrU. 

f  P.  rufescens,  Schrader,  will  probably  be  found  in  northeastern  Minnesota.] 

P.  loncliite8,Tuckerm.        Pondweed. 

Le  Sueur  river,  Blue  Earth  county,  Ijciherg;  Emmet  county,  Iowa  (frequent),  Cratty- 
South. 

P.  iimplifolius,  Tuckerman.         Pondweed. 

Plentiful  in  Devil's  Track  lake,  north  of  lake  Superior.  Roffcrts;  lake  Pepin,  Mi** 
Mnnnin{}\  Ennnet  county,  Iowa  (rare),  Crntty. 

P.  ^ramiiieus,  L.,  var.  lieteropliyllus.  Fries.        Pondweed. 

Tluou^'hout  the  state.  Abundant  in  Devil's  Track  lake,  Robtrts;  frequent  in  Emmet 
county,  Iowa,  Craity. 

P.  liiceiis,  L.        Pondweed. 

Throughout  the  state,  but  infre<iuent.  Lake  Minnetonka.  Z?o/)cr/8;  White  Bear  lake. 
Ramsey  county,  Sitmnons;  Stearns  county,  Campbell.  [North  of  lake  Superior,  Agcis^iz; 
Maiiitoba,  Manmn.] 

P.  liiceiis,  L.,  var.  minor,  Nolte.        Pondweed. 
Lake  Minnetonka,  Hcrrirh,  Robert*. 

[P.  pra-longus,  Wulfen..  will  doubtless  be  found  in  Minnesota.] 
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P.  IllinoeiisiH,  Morong.*        Pond  weed. 

Emmet  county,  Iowa,  Cratty,  Arthur;  doubtless  also  to  be  found  in  southern  Min- 
nesota. 

P.  peri'oHatus,  L.        Pond  weed. 

Tbrouglioiit  the  state.  Blue  Eartli  county,  Lcibcra:  lake  Calhoun,  Minneapolis, 
Uj)ham\  Stearns  county,  Campbell;  lake  of  the  Woods,  Dawson, 

P.  peribliatii8,  L  ,  var.  laiieeolatus,  Robbins.        Pondweed. 

Also  throughout  the  state.  Lake  Minnetonka,  Arthur;  frequent  in  Martin  county, 
and  in  Emmet  county,  Iowa,  Cratty. 

P.  zosteraifoHus,  Schum.  (P.  compressus,  Fri^s,  not  L.)        Pondweed. 

Minneapolis,  Simmon»;  Blue  Earth  county,  Lciherg,  and  Martin  county  (frequent), 
CraWy,  both  determined  by  jRce.r.  3fora«</. 

P.  paucifloriis^  Pursh.        Pondweed. 

Minneapolis  (common).  Miss  Butler;  lake  Pepin,  Miss  Manning;  Blue  Earth  county, 
Leiberg,  determined  by  Rev.  T.  Morong;  Emmet  county,  Iowa  (frequent),  Cratty. 
[North  nf  lake  Superior,  Agnssiz.] 

P.  pusilliis,  L.        Pondweed. 

Throughout  the  state.  Lake  of  the  Woods,  Dawson;  White  Bear  lake,  Ramsey 
county,  Simmons;  Emmet  county,  Iowa,  Cratty,  determined  by  Rev.  T.  Morong. 

P.  pusilhis,  L.,  var.  major,  Fries.        Pondweed. 

Martin  county  (frequent).  Crafty,  determined  by  Rev.  T,  Morong. 

P,  piisillUH,  L.,  var.  vulgraris,  Fries.        Pondweed. 

Lake  Minnetonka  (plentiful),  Herrich,  Roberts;  Winona  lake,  Holzingcr. 

P,  pectiiiatus,  L.        Pondweed. 

Throughout  the  state.  Miiisissippi  river  near  Saint  Cloud,  Campbell;  Blue  Earth 
county,  Leibcrg;  Martin  county  (abundant),  Cratty,  determined  by  Rev.  T.  Morong, 
[North  of  lake  Superior,  Agassiz;  James  river,  Dakota,  Ocfifer.] 

ALISMACE.E.        Water-Plantain  Family. 

TRIGLiOCHIN,  L.  Arrow-grass.  (This  jjenus  and  Schedch- 
ZBRiA  are  included  in  the  preceding  order,  Naiadace.*:,  by  Watson'm  the  Botany 
of  California.) 


♦roTAMOGETON  Illinoknsis.  Moroug.  Stem  stout,  branching  towards  the  sum- 
mit ;  floating  leaves  opposite ,  thick,  coriaceous,  oval  or  ovate.  2  to  3  Inches  long  by  Wt 
broad,  19-  to  23-nerved,  rounded  or  sub-cordate  at  base,  and  with  a  short  blunt  point  at 
the  apex,  on  short  petioles  ;  submersed  leaves  comparatively  few,  dark  green,  oblong- 
elliptical,  acute  at  each  end,  usually  ample  (the  largest  nearly  8  inches  long  and  14 
wide),  entire,  rarely  mucronate,  nearlyor  quite  sessile,  the  uppermost  opposite;  stipules 
coarse,  free*,  obtuse,  strongly  blcarinate,  about  2  Inches  in  length  ;  peduncles  often 
clustered  at  the  summit  of  the  stem,  2  to  4  Inches  long,  usually  somewhat  thickening 
upwards ;  spikes  about  2  inches  long,  densely  flowered  ;  fruit  roundish  obovate,  l% 
to  2  lines  long  and  i  to  I's  lines  wide,  3-keeled  on  the  back,  the  middle  keel  prominent 
and  sometimes  shouldered  at  the  top,  flattened  and  slightly  impressed  on  the  sides, 
obtuse  or  occasionally  pointed  at  the  base,  the  style  short  and  nearly  facial,  the  apex  of 
the  embryo  pointing  transversely  inwards.  Allied  to  F.  lucens,  L.,  In  habit,  but  with 
larger  fruit,  and  In  foliage  quite  distinct.  Moromj  in  Botanical  Gazette,  vol.  v,  p.  50 
(May.  1880). 
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T.  pal  list  re,  L.        Arrow-grass. 

Tbronshoat  the  lUte.  Pe»t-bogs  betweeu  Kasouand  M ankuo  (pteadf«l>.  Lei- 
berg;  Bed  rirer  valley.  Scott 

T.  maritimuni,  L.        Arrow-grass. 

Lapham.  Steams  eooDty,  CampljelL  [Sheyenne  rlTer  and  Deril's  lake«  Dakota, 
Oeyer.]       North. 

T.  maritimam,  L.,  var.  elatam.  Gray.       Arrow-grass. 

Duluth  (commoo),  and  Minneapolis  (frequent),  Roberts;  Cbissgo  eoiuity,  CTpham; 
upper  Minnesota  river.  Parry:  also,  peat-bogs  between  Kasota  and  Mankato (pleotlfnD. 
LeOierg:  Emmet  eounty,  Iowa  (rare),  Cratty. 

SCHEUCHZERIA ,  L.        Schkuchzkria. 

8.  palu8tri8»  L.        Scheachzeria. 

8t.  Croix  river,  Parry;  near  Clearwater,  Wright  eoonty ,  if  rt.  Terry;  MinneapoHs, 
KasiuJ^,  Hake  Calhoun;  Jf(«8  ButUr;  Emmet  eounty,  Iowa  (rare),  Craity. 

ALISMA,  L         Watkr-Plantaik. 

A.  Plautago,  L.        Water- Plantain. 

Common  throughout  the  state.  **Very  vaiiable  as  respects  foliage,  the  forms  being 
determined  chiefly  by  the  plsce  of  growth  and  not  deserving  to  rank  as  Tarietias."  Wat- 

wn.  Botany  of  California. 

ECHINODORUS.  Richard,  EDgelmann.        Echxkodorus. 

E.  parvuluSy  Enfrelm.        Echinodoms. 

Muddy  margins  of  ponds,  St.  Croix,  Parry,    [North  of  lake  Superior,  AgattU.] 

8AGITTARIA,  L.        Arrow-hkad. 

8.  variabilis^  Enprelm.        Common  Arrow-bead. 

Common  (especially  the  var.  hastata.  Gray)  throughout  the  state ;  var.  angustUolia, 
Gray,  Minneapolis,  M iss  Butler.  'This  plant,  so  variable  in  foliage,  and  so  abundant 
in  distribution,  furnishes  an  important  article  of  native  food  In  the  tubers  which  beset 
its  fibrous  roots.  These  tubers  (from  the  fact  of  their  affording  noarishment  to  the 
larger  aquatic  fowls  which  congregate  in  such  abundance  aboot  the  northwestern 
lakes)  are  called  by  the  Chippewas,  Wab-es-i-pin-ig,  or  swan  potatoes,  a  name  which 
has  been  naturally  appropriated  to  several  streams  of  this  region,  WabetlpinleoD ; 
meaning,  the  abode  of  the  swan  potato.  These  tubers  frequently  attain  the  size  of  a 
small  hen's-egg.andare  then  eaten  by  the  Indians,  with  whom  they  are  a  great  favorite. 
In  their  raw  state  they  contain  a  bitter,  milky  juice,  but  in  boiling  become  sweet  and 
palatable."    Parry.  • 

8.  lieteropbylla,  Pursb.        Arrow-bead. 

Upper  Mississippi  river,  Houff/iton;  Hennepin  county,  lloberto,  Or(stm)2d;  probably 
extending  through  the  south  half  of  the  state. 

S.  jfraiiiiiiea,  Michx.        Arrow-head, 
Minneapolis,  Kassuhr.       South. 

8.  criHtata,  Engelm.*        Arrow-head. 

Emmet  county,  Iowa,  on  the  south  boundary  of  Minnesota,  Cratty;  donbtless  also 
in  this  state. 


*  SAfiiTTABiA  cRisTATA,  Engclm.    Flowcrs  only  of  the  lowest  whorl  fertile :  fruit- 
lieads  much  larger  ihan  in  S.  graminea  ;  achenla  broad,  with  a  conspicuons  horixontal 
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HYDROCHARIDACEiE.        Prog's-bit  Family. 

ANACHARIS,  Richard.        Water- weed. 

A«  CauadeDsis,  Planchon.       Water- weed. 

Common  throughout  the  state.  Duluth  harbor  (plentiful),  and  Minneapolis,  Rob- 
erts: lake  Minnetooka,  Misa  Butler;  Winona  lake,  Holxinger;  Blue  Earth  county,  Lei- 
herg;  plentiful  In  Martin  county,  and  in  Emmet  county,  Iowa,  CraUy,  This  aquatic 
plant,  common,  but  nowhere  troublesome,  in  this  its  natlre  country,  haring  become 
naturalized  in  Europe,  grows  there  more  rankly,  so  as  to  become  in  many  places  a 
serious  obstruction  to  rlTer-navigatioo.  Since  1836,  when  It  first  appeared  in  England 
and  Ireland,  it  has  spread  eastward  upon  the  continent  along  the  rirers  of  Belgium, 
Holland  and  Germany,  and  is  now  complained  of  at  Riga  in  western  Russia. '  Popular 
ScUnee  Monthly,  toI.  xix,  p.  430  (July,  1881). 

YALLISNERIA,  Micheli.       Tafe-gbass.    Erl-orabs. 

V.  spiralis,  L.        Tape-grass.    Eel-j^ass. 

With  the  preceding,  in  Duluth  harbor  (plentiful),  and  Minneapolis,  /Roberts,  (lake 
Calhoun)  MUs  BxUler;  Blue  Earth  county,  Oedge,  (Eagle  lake)  Leiherg;  Redwood  Falls, 
MiM  Butler. 


ORCHIDACEiE.        Orchis  Family. 

ORCHIS,  L.        Orchis. 

O.  spectabilis,  L.        Sbowy  Orchis. 

Duluth  (frequent),  and  Saint  Paul  (rare),  MUa  Cathcart;  Stearns  county,  CampbeU; 
Fergus  Falls,  Leonard;  Minneapolis  (frequent),  Roberta;  Northfield,  Chaney;  Faribault, 
MissBeane;  Blue  Earth  county.  Leiherg;  frequent  at  Uesper,  Iowa,  itfrs.  Carter, 

O.  rotiindifolia ,  Pursh.  (Habenaria  rotundifolia,  Richardson.)       Orchis. 
Detroit,  Becker  county,  Qedgt.      Rare.       North. 

HABENARIA,  Willd.        Rein-Orchis. 

H.  tridentata,  Hook.        Rein- Orchis. 

Lapham,  Goodhue  county,  Saruibery.  [North  of  lake  Superior,  ^croMis. J  In- 
frequent. 

H.  viresceus,  Spreng.        Greenish  Orchis. 

Lake  City,.  MUa  Manning;  Goodhue  county,  Sandherg;  Minneapolis,  Roberta; 
Stearns  county,  Campbell;  Detroit,  Becker  county,  Oedge,      Infrequent. 

H*  viridis,  R.  Br.,  var.  bracteata,  Reich.       Bracted  Green  Orchis. 

Throughout  the  state.  Carlton's  Peak,  north  of  lake  Superior,  and  also  near  Min- 
neapolis, Rfjbertii;  eastern  border  of  Red  ri?er  prairie,  Dawson;  Steams  county,  Camp- 
bell; lake  Elmo,  Washington  county,  Leonard;  Blue  Earth  county,  Leiberg;  Faribault. 
Miss  Beanc;  Winona  county,  Holzinger,  [Besper,  Mrs.  Carter,  and  south  to  Council 
Bluffs,  Iowa,  Geyer.] 

style,  and  crested  back  and  sides.  .  .  .  Near  S.  graminea,  BAchx.,  and  perhaps  only 
a  variety  of  It,  although  the  only  other  Sagittaria  with  such  crests  to  the  achenia  is  8. 
natans,  Miohx.  Further  obserTations  are  needed  to  eventually  place  it  correctly. 
Letttr  of  Dr.  Engelmann,  dated  March  15th,  1882,  in  Arthur's  Contributions  to  the  Flora 
of  Iowa.  No.  V. 
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H.  hyperborea,  R.  Br.        Northern  Green  Orchis. 

Throughout  the  state.  Lake  Superior.  Whitney;  lake  of  the  Woods.  i>iir#i)n:  De- 
troit, lifcker  couDty,  (ic*\gc;  Steams  county.  Camfjfj^U;  Minneapolis  'common  ,  Ro7t- 
trtMi  Hesp*fr,  Iowa  (rare;,  ytrn.  ('art^.r. 

H.  ililatata,  Gray.         fiein-Orchis.     Noilhern  White  Orchis. 

Lake  Superior.  Whitney;  Detroit.  Ofd(j^:  Minneapolis  .common).  Roltfrt";  Sr.  (  roix, 
river,  F*arry.        North. 

'  H    rotundifolia,  Richardson,  is  found  to  belong  to  the  preceding  genus,  Orciiis. 

H,  obtil.sata,  HicbarcLson.         H'^in-Orchis. 

Abundant  north  of  lake  Superior.  Juni,  RoherU.       Norrh. 

H.  Hooker! ,  Torr.        Small  Two-leaved  Orchis. 

Throughout  the  state.    St.  Croix  liver,  Parry;  Elk  River,  Sherbunie  county.  Camp- 
hcV;  Stint  PhuI,  MbnH  Cnthctnt;  Winona  county.  Holziivjtr;  Hesper,  Iowa,  -Wrf.  Orrf#:r. 
Lake  Suj)erior,  IVhttney;  Manitoba,  3/ aooun.j 

H.  orbicillata,  Torr.         Lar^e  Round -leaved  Orchis 

North  of  lake  Sii|)erior,  Jiini,  Roitcrts;  St.  Louis  river,  Mr^.  llcrrick.        Northeast. 

H.  blepharij^lottis,  Ho:>k.,  var.  holoi>etala,  Gray.        White  Fringed- 
OrchiH. 
Minnesota  Point,  near  Dululh,  A/te«  Cnthcart.       Rare. 

If.  leiK'Opliii'a,  Gray.         Western  Greenish  FriDged-Urchis, 

Frequent  in  the  south  half  of  the  state,  extending  north  at  least  to  Alexandria, 
Mrx.  Ttrry,  and  Clay  county,  In  the  Red  river  valley,  Upham.  Sometimes  almost  pure 
white.  It  has  spread  widely  in  Martin  county  during  the  past  six  or  seven  years,  being 
now  very  common  lo  some  parts  of  the  county,  Gcdi/K. 

H.  lacera,  K.  Hr.        Rajj^ed  Fringed-Orchis. 

Minneapolis,  Roberts:  Goodhue  county,  Sandhery.       South. 

II.  psy<*odes.  Gray.         Purple  Frinp^ed- Orchis. 
Frequent  throughout  the  state. 

GOOI>YEIiA,  R.  Br.        Rattlesnakk-Plant.ain. 

(;.  rcpeiis,  R.  Br.         Rattlesnake-Plantain. 

Noith  of  lake  Superior  (common),  also  at  Minneapolis,  Roberts;  St  Croix  Falls, 
MisH  Field.        North. 

G.  piibesceiis,  R.Br.        Rattlesnake-Planiain. 

Noith  of  lake  Superior,  J  u/if;  Taylor's  Falls,  Mtas  Cathcart.  Robert)*;  Clearwater, 
Wright  county,  Mrs.  'Icrry;  Cannon  River  Falls,  Blahe,  Sandbcry- 

CJ.  M4»ii/Jesii,  Lindl.         Rattlesnake- Plantain. 

Isb'  Royale.  Dr.  A.  R.  Lyonn;  doubtless  also  In  Minnesota  north  of  lake  Superior. 

SPIRANTHES,  Richard.        Ladies'  Tkksses. 

S,  hitifolia.  Torr.        Ladies' Tresses. 

Lnidmin.       Hills  of  Zumbro  river,  OVi/tr.       Rar?.       Southeast. 

S.  Roiiiaiizofliaim.,  Chamisso.         Ladies'  Tresses. 

North  shore  of  lake  Superior.  Juni;  Polk  county,  Upham;  Clay  county,  Gedgt; 
Stearns  county,  Campl>dl;  Minneapolis,  Roberti;  Cottonwood  county,  Holziiigcr;  peat- 
bog between  Kasota  and  Mankato  (very  scarce),  Leibcrg.       North. 

S.  ceriiiia,  Riciiard.        Ladies'  Tresses. 

Common,  or  frequent,  through  the  south  half  of  the  state,  and  perhaps  northward ; 
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lake  Superior,  Whitney,  and  lake  of  the  Woods,  Dawson;  var.  latlfolia,  Torr.,  hills  of 
Zumbro  river,  Qeyer. 

S.  gracilis,  Bigelow.        Ladies'  Tresses. 

Throughout  the  slate,  but  Infrequent.  Pine  barrens,  St.  Croix  river,  Parry;  Stearns 
county,  Campbell;  Minneapolis,  R.  S.  WilUann,  Roberta;  lake  Pepin.  MUm  Mannitig. 
[Decorah.  [owa,  Arthur;  Nebraska,  Aughey;  Manitoba,  Macoun.] 

LISTERA.  R.  Br,        Twayblade. 

L.  cordata,  R.  Br.       Twayblade. 

Between  lake  Superior  and  the  lake  of  the  Woods,  Macoun;  Isle  Royale,  Dr.  A,  B. 
Lyoni<.       North. 

L.  eonvallarioides,  Nutt.        Twayblade. 

Also,  between  lake  Superior  and  the  lake  of  the  Woods,  Macouji;  Isle  Royale,  Dr.  A. 

B.  Lyitns.       North. 

ARETHUSA,  Gronov.        Arethusa. 

A.  biilbosa,  L.        Ar  thu^ia. 

Chisago  county,  CJphani;  Ramsey  county  (near  lake  Johanna),  Roberts;  Red  Wing, 
Sandbertf.       Rare.        North. 

POGONIA,  Juss.        Pogonia. 

P.  opliiog^lo.ssoides,  Nutt.        Pogonia. 

St.  Croix  river.  Parry;  l^antl  county,  Up/wm,*  Stearns  county,  CampbeU;  Saint  Paul, 
Mri*.  Terry,  KcUey;  Minneapolis  (frequent),  Roberts,  Miss  Butler. 

[P.  [)endula,  Lindl.,  and  P.  vertlclllata,  Nutt.,  should  be  looked  for  In  this  state.] 

CALOPOOON,  R.  Br.        Calopogon.    Ghass  Pink. 

C.  pulehellus,  R.  Br.        Calopogfon.    Grass  Pink. 
Common,  or  frequent,  throughout  the  state. 

CALYPSO,  Salisb.        Calypso. 

C.  borealis,  Salisb.        Calypso. 

Black  Point,  north  shore  of  lake  Superior,  Roberts;  Duluth,  Miss  Cathcart.       Rare. 
North. 

MICROSTYJL.IS,  Nutt.        Adder's-Mouth. 

M.  inoiiopliyllos,  Lindl.        Adder's-Mouth. 

Lapham.        St.  Crol.\  river,  Parn/;  Taylor's  Falls,  fio/jfrf*.       Rare.       North. 

M.  opliiog^lossoide.s,  Nutt.        Adder's-Mouth. 

liA^iiii  iiike,  Houghton;  ^l\\\e  L^a,  Campbell;  St.  Croix  river.  Parry;  at  head  of 
lake  Pepin.  Samlbery;  Hesper.  Iowa  (rare),  Mrs.  Carter.    [Manitoba,  Macoun. \ 

L.IPARIS ,  Richard.        Twayblade. 

L.  liliitblia,  Richard.       Twayblade. 

Minneapolis  (one  mile  west  of  city),  Roberts;  near  Saint  Paul,  Mrs.  Terry  ;  Good- 
hue county,  Samlbcru;  Winona  county,  Holzinyer;  Hesper,  Iowa,  Mrs.  Carter.      Rare. 

L.  Loeselii,  Richard.        Twayblade. 

In  tamarack  swamp-i  near  Minneapolis,  Roberts;  Stearns  county,  Campbell.      Rare. 
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COKALLORHIZA,  Hailer.        Coral- root. 

C.  iniiata,  R.  Br.         Coral-root. 

Stearns  county,  Campiftll;  along  the  northern  boandary  of  Minnesota,  Macmoi, 
Throughout  the  state  :    rare  M)uthward,  frequent  northward. 

C.  multiflora.  Nutt.        Coral-root. 

Hesper,  Iowa,  Mm.  Carter;  Taylor's  Falls,  RoberU;  Stearns  county,  CamphtU; 
Pembina,  Havard;  lake  Superior,  WhUney.    Throughout  the  state,  but  infrequent. 

C-  MacraE*i,  Gray.        Coral-root. 

Lapkam,      [Macltinaw  (abundant),  Whitney.]    Hare  in  Minnesota. 

APL.ECTKUM,Torrey.         Putty-root.    Adam-and-Eve. 

A-  hieniale,  Toit.         Patty-root.    Adam  and  Eve. 

.St.  Croix  Falls,  Miss  Fitld;  Saint  Paul,  Miss  Cathcart.  Hastings,  Mrs.  Ray;  Fari- 
bault, Miss  Beane;  in  woods  at  the  head  of  Van  Brunt  slough,  Mankaio,  Leihcrg.  [Man- 
itoba, Macoun.]       Rare. 

CYPRIPEDIUM,  L.         Lady's- Slipper.    Moccasin- flower. 

Carietintim,  R.  Br.         Ram's-head  Lady's-Slipper. 

Clearwater  lake,  in  the  northwest  part  of  Wright  county.  Urs.  Terry;  Stearns 
county,  Camp/>en;  Detroit,  Becker  county,  Ged(;e.       Rare.       North. 

C.  caiiclicluiii,  Muhl.        Small  White  Lady's-Slipper. 

Through  the  south  half  of  the  state,  mostly  infrequent  and  local.  Winona  county, 
Holzinger;  lake  Pepin,  Miss  Manniiin;  Cannon  River  Falls,  BUike,  Sandberg;  Minne- 
apolis, Roberts,  (lake  Harriet)  Mrs.  Terry;  Anoka  county,  also  New  V\m,  Juni;  Fari- 
bault, AiiMiBean^;  Nicollet  county,  Z/C<7j€r(;;  Emmet  county,  Iowa  (plentiful),  Crflity; 
extending  north  at  least  to  Morrison  county,  Mifs  BahhilU  the  upper  Mississippi  river, 
Garrison,  and  Fergus  Falls,  Leonard. 

C.  parvifloriiiii,  Salisb.         Smaller  Yellow  Lady's-Slipper. 
Frequent  throughout  the  state,  excepting  far  southward. 

C.  pubescens,  Willd.         Larger  Yellow  Lady's-Slipper. 
Common,  or  frequent,  throughout  the  state. 

C.  spec'tabile,  Swartz.         Showy  Lady's-Slipper. 

Common,  or  frequent,  often  growing  on  dryish  hard  land,  throughout  the  state;  ex- 
cepting perhaps  far  northeastward,  In  which  direction  It  extends  at  least  to  the  St. 
Louis  river,  Mrs.  Herrick,  tlie  upper  Mississippi  river,  Garriifon,  Detroit,  Becker  county 
(abundant),  GtAlge,  and  Pembina,  Havard. 

C.  acaule,  Ait.         Stemltss  Lady's-Slipper. 

Frequent  through  the  north  half  of  the  state  ;  extending  south  to  Saint  Paul,  Mits 
Cathcart,  Minneapolis  (in  tanjarjick  swamps)   RolKits,  and  Martin  county,  Gedge. 

AMARYLLIDACE.^^].         Amaryllls  Family. 

HYPOXY8,  L.        Star-grass. 

H,  erocta,  L.        Star-grass. 

Common  through  the  south  half  of  the  state  and  In  the  Red  river  valley  ;   exiend- 

\nv  nnrthPAdt  tn  f  hp  nitnpr  MJ««l«iainnl  rfvor 
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HiEMODORACEiE,        Bloodwort  Family. 

ALETRIS,  L.       Colic-root.    Star-obass. 

A.  fariDOsa,  L.        Colic-root.     Star-grass. 
Lapham .      Rare.      Southeast. 

IRIDACEiE.        Iris  Family. 

IRIS  9  Toum.       Flower-de-Lucb.    Iris. 

I.  versicolor,  L.        Larger  Blue  Flag. 
Common,  or  frequent,  throughout  the  state. 

SISYRINCHIUM,  L.       Blue-eyed  Grass. 

S.  angrustifolium,  Miller.  (S.  Bermadiana,  L.,  in  part;  see  American  Nat- 

uralistf  vol.  xviii,  pp.  623-5;  June,  1884.)        Blue-eyed  Grass. 

This  Tarlable  species  (in  the  varieties  anceps  and  mucronatum,  with  intermediate 
fonns)  is  found  throughout  the  state,  being  usually  abundant  in  all  the  prairie  region. 
The  var.  albidum  occurs  infrequently  at  Marine,  Washington  county.  Miss  Fields  Min- 
neapolis, Roberts,  Kassube,  and  south  westward. 

DIOSCOREACEiE.        Yam  Family. 

DIOSCOREA,  Pluniier.        Yam. 

D.  villosa,  L.        Wild  Yam -root. 

Common,  or  frequent,  through  the  south  part  of  the  state  ;  extending  north  to  Saint 
Paul,  Roberts,  Minneapolis.  Kassube,  (lake  Calhoun^  W.  H.  Hatch,  Anoka  county, 
Juni,  aud  the  north  side  of  Snake  river  east  of  Chengwatana,  Pine  county,  Upham. 

SMILACEiE.        Smilax  Family. 

SMILAX,  Toum.        Greenbrier.    Catbrier. 

S.  rotiiudifolia,  L.        Common  Greenbrier. 

Lake  Superior  to  the  Mississippi,  Houghton;  Steams  county,  Mrs.  BlaUdell;  Anoka 
county,  Juni;  Minneapolis  (common;,  Roberts,  Upham;  Minnesota  river.  Parry;  Fari- 
bault, Miss  Beane;  Goodhue  county,  Sandberg;  lake  Pepin,  Miss  Manning;  Houston 
county,  Winchell. 

S*  hispida,  Muhl.        Greenbrier.    Catbrier. 

Minnesota  river,  Parry;  Blue  Earth  county,  Leiberg;  frequent  In  Martin  county,  and 
in  Emmet  county.  Iowa.  Cratty;  Kanabec  county,  Upham. 

S.  herbacea,  L.        Carrion-Flower. 
Common,  or  frequent,  throughout  the  state. 

S.herbacea,  L.,  var.  pulveruleiita.  Gray.        Carrion- Flower. 

Vicinity  of  Hesper.  Iowa,  on  the  southern  border  of  Houston  and  Fillmore  counties, 
Mrs.  Carter;  Lake  City,  Mrs.  Ray;  Faribault,  Miss  Deane. 
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LILIACE.E.        Lily  Family. 

TKIIjLIUM ,  L.       Trillium.  Three-leaved  Nightshade.    Wake- 

KOIJIN. 

T.  sessile,  L.        Trillium.    Threo-leaved  Xi^hUhade.     Wake-Robin. 

Saint  I'aul,  Mhn  Cathctirt.       Southeast. 

T.  reeurvatiliii,  Beck.         Trillium.    Thre-leaved  Nightshade. 
Lake  I'epin,  Af  «>k  Mannimj.       Southeast. 

T.  j^raiiiliHoruni,  Sali*b.        Large  White  Trillium  or  Wake-Robin. 

Frnqueiit  uorthward  ;  exleu'linfj  southeast  lo  lase  IVptn,  ili^s  Manning^  North- 
fleld,  Kice  county.  Chntn^.y,  and  Blue  Earth  county,  Gethjc. 

T.  erect  mil,  L.        Purple  Trillmm  or  Birthroot.     Bath  Flower. 

Ltiffharn.  Blue  Earth  county.  Leihery;  Saint  Paul,  Mins  Cathcart;  Minneapolis, 
Simmons.  Rare.  (Watson's  lieviaion  of  the  yorth  Amtriran  Liliacea'  malces  tbis 
name  include  also  the  two  following',  wiiich,  however,  are  retained  here  as  in  Uray's 

Mninml .) 

T.  ereetuni,  L.,  var.  album,  Pursh.        Tnllium.     Birthroot. 

Winona,  Holziinjer;  Marine,  Washington  county,  MUfs  Field;  Stearns  county,  Oar- 
rUon.        Rare. 

T.  ereetuiii,  L.,  var.  deeliiiatiiin.  Gray.        Trillium.     Birthroot. 
Frcqut^nt,  in  some  localities  plentiful,  ihrouKhout  the  stale. 

T.  eeriiiiiiiii,  L.        Nodding  Trillium  or  Wake- Robin. 

Cummon,  or  frequent,  throu{j;lioui  most  of  tlie  state  ;  extending  north  at  least  to 
Grand  Marais,  liohcrtn,  and  tiie  upper  Mississippi  river,  Garrison;  and  west  to  Fergus 
Fall>,  Ltnnnrd,  and  Redwood  Falls,  Pcmbrrtun. 

T.  iiivale,  Riddell.        Dwail'  White  Trillmm.     Snowy  Trillium. 

Winona,  Holzimjer;  luki',  Pepin,  Mim  Mannina;  near  South  Bend.  Blue  Earth  county, 
i>c/^<:r(/;  Emmet  county.  Iowa,  ^'/vi/tf/.        Rare.       South. 

31EI>EOLA,Gronov.         Indian  Cucumber-root. 

M,  Vir^iiiiaiia,  L.        Indian  Cucumber- root. 

Lattiunn.        Near  Saint  Paul,  Alr.i.  Terry;   Lake  City,  Mrs.  Ray,        Infrequent. 
Soutlieast. 

MELANTH1U3I,  L.        Melanthium. 

M.  Virj^iiiicuiii,  L.        Bunch-flower. 

Minneapolis  (near  lalce  Callioun),  Ifrs.  Terry.       Rare.       Southeast. 

ZYOADENUS,  Michx.        Zygadene. 

Z.  elejjfaiis,  Pursh.    IZ.  glaucus,   Nutt.)        Zygadene.     * 'Alkali-Grass." 

(Common,  often  abundant,  throughout  the  west  part  of  the  state  ;  frequent  eastward 
to  the  upper  Mississippi  river,  Sauk  Center,  and  Nicollet  and  Steele  counties;  rare 
farther  east  in  Benton  county,  at  Minneapolis,  Castle  Rock,  Dakota  county,  Cannon 
River  Falls,  Goodhue  county,  and  lake  Pepin. 

VEIiATIiU3I ,  Tourn.        False  Hellebore. 

V.  viride,  Ait.        American  White  Hellebore.    Indian  Poke. 
Stearns  county,  <Var?/8o«.       Infrequent.       North. 
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TOFIELDIA,  HudsoD.        False  Asphodel. 

T.  palustris,  HudsoD.        False  Asphodel. 

Isle  Royale  aad  Thunder  bay ;  doubtless  also  on  the  north  shore  of  lake  Superior 
In  Minnesota. 

T-  griutiuosa,  Willd.        False  Asphodel. 

Stillwater,  Parry;  Minneapolis,  Soberts,  MUs  Butler;  Fergus  Falls,  Leonard;  com- 
mon in  the  Red  river  valley,  Upham. 

UVULAR  I  A,  L.        Bell  WORT, 

U .  grandlflora ,  Smith.        Large-flowered  Bellwort. 

Common,  or  frequent,  through  the  south  half  of  the  state  and  in  the  Red  rirer  valley, 

U.  perfoliata,  L.        Mealy  Bellwort. 

Frequent  in  the  south  half  of  the  state  ;  extending  north  at  least  to  St.  Croix  Falls, 
Af  f.««  Field,  Stearns  county,  Campbell,  and  the  Sisseton  Agency,  Dakota,  Upham, 

OAKESIA,  Watson.        Bellwort.    Oakesia. 

O.  sessilifolia,  Watson.  (I'vularia  sessilifolia,  L.)        Sessile-leaved  Bellwort. 

Throughout  the  state.  Morrison  county,  Miss  Babbitt;  Stearns  county,  Campbell; 
Fergus  Falls,  Leonard;  Anoka  county,  etc.,  Uphani]  Minneapolis,  Twining,  Roberts; 
Saint  Paul,  Mins  Catlvcart;  Northfield,  Rice  county.  Chancy.  [Manitoba,  Macoun; 
Nebraska,  Av^jh^y.] 

STREPTOPUS ,  Michx.        Twisted-Stalk. 

S.  amplexifolius,  DC.        Twisted-Stalk. 

North  of  lake  Superior,  Juni;  Taylor's  Falls,  Miss  Cathcart;  bluffs  near  (south  of) 
Saint  Paul,  3ir«.  rerr[/.       Rare.       North. 

S.  resells,  Michx.        Twisted-Stalk. 

Common  north  of  lake  Superior,  Robert)^;  Benton  county,  I7p?iam ;  bluffs  south  of 
Saint  Paul,  Mrs.  Terry.       North. 

CLINTONIA.  Raf.        Clintonia. 

C.borealis,  Raf.        Northern  Clintonia. 

Abundant  northeastward;  extending  west  to  the  Winnipeg  valley,  Waison,  the 
sources  of  the  Mississippi,  Houghton,  and  "Wadena  county.  Uphom;  and  south  to  Kan- 
abec county  (com  men),  Stearns  county,  (  ampbcU,  Minneapolis  (lare),  Roberts,  Saint 
Paul,  Miss  Cathcart,  and  the  Wisconsin  side  of  lake  Pepin,  Mrs.  Ray, 

SMIL.ACINA,  Desf.        False  Solomon's  Seal. 

8.  racemosa,  Desf.        False  Spikenard.    False  Solomon's  Seal. 
Common,  or  frequent,  throughout  the  state. 

S.  stellata,  Desf.        False  Solomon^■^  Seal. 
Also  common,  or  frequent,  throughout  the  state. 

S.  trifolia,  Desf.        Three-leaved  False  Solomon's  Seal. 

Frequent  through  the  north  half  of  the  state;  extending  south  at  least  to  Minne- 
apolis, Roberts,  and  Fergus  Falls,  Leonard. 

MAIANTHEMUM,  Weber.        False  Solomon's  Seal 

M.  Cauadensc,  Desf.  (Smilacinabifolia,  Ker,,  var.  Canadensis,  (iray.)      Two- 
leaved  False  Solomon's  Seal. 
Common  throughout  the  state. 
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L.  *ijf»*Tbuiii,  r..        T  ;-k  -  'iip  L  -T.     ■'  W..  i  T-;?er-LiIj.** 

'  ;,^.'  M  •'••i'^;:  -.vrr  O-i'^^'O  .  M.iz.r:^>-/._i.  r'i:\r,*n,^.  Sv«/Bu>ai»:  Ei-r^lsior.  Hen- 
:.*;/.:.  v,  ..'.j.  if"  J^--  v  >.*o  .<;  v;.'.:.:7.  ^  *  ".;  Mart:::  •founty.  G^.i*':<  :  Ca&AOa 
k»7e.*  ?=t..»t.  fiUx^^   .i  :-^lr^.rj     :.i<*  P*>-.- .  if  ^^  Jf  :j%itn<; :    Helper.  low^,  Mn.  Carter. 

KKVTHKO.VIL3I.  L        Adder  s-To^gce.    LnooVtooth  Violet. 

K.  Vrii**ri^*Jiiiiirii.  ^:ii.*.f..         Ve.lo-y  Aiirrr  -tonjr:-?  or  I>>g'5-t.x>th  Violet 

-«^...'  P/i .  .  !/•"  ^  ■*>'  Tr*.  i^<*  <^  .:y.  3/r*.  /i/7'/:  Winoaa,  Hjizinger:    pleQtifal  lo- 

^5k.;y  r.- '.r  H«r-^r.  I  »W4.    Vr'.  o.'^"' ;  B".  ir   Ear*:;  coinry.  L««*.^-cr»;.      LoJEe   Sopenor, 

K.  Hlbidum.  N  A\.        Whit^  A i  i  r  .•i-tor.eue  or  r^>s:*5- tooth  Violet. 

«•?•*    d.r  .'  r.'  r*.;.  to  •»:.  Troii  Fa.l-!,  M>j"  -TkM.  .^i^rarns  cocin;y.  Ca/iip^-<C  and  Brown 

f'XjUU'J.J      '-. 

K.  |>r*>|>iillaiis,  Gray.*        Au.ier--tocgje.     rH>z'5- tooth  Violet. 

y  -^T.uii.  ..r  ^\t\ihfi:!%ui  ,  Mwf  IP.ar-*  ;  <l*r5or.be«i  and  figured  by  Prof€**or  Graff  In  tbe 
A  (I"  rif'Sf  .\nt.>ir-ii>j>.*.  vo..  V,  pp.  2rf<?-'i»''j.  July.  i-T:.  from  specimens  "collected  at  Fari- 
bH  ..•.  M.r.fj'-ooT;*.  r>y  yfr^.  Mory  ii.  Jif.'l'jf^,  tr;e  leactier  <•!  botany  in  St. Mao's  HalL" 


•KH'iTHiu>vrM  JK'»i'CLi.\>«<,  r^irnv.  Th*»  flower  is  maeb  smaller  than  that  of  any 
olh«-r  V.wrMu  -p-'-.»--«.  b'-in^  birely  iiJilf  jin  :ncli  lon;^ :  and  its  color,  a  brigbt  pink  or 
ro*«-.  lik*t  fhat  of  rh»f  Europ^-nn  K  I>ens-Cani«i.  ref.ects  the  meaning  of  the  generie 
narri<-  's\/  ,  TfA),  whUh  l«i  lo-^t  to  \i%  in  our  two  fHmiliar  Adder-tongues,  one  with  yel- 
low, tii*?  other  with  white,  bIo>*-joniH.  The  most  singular  peculiarity  of  the  new  speeies 
\%  found  Iri  the  way  in  which  tlie  bulb  propa»;ates.  In  E.  Dens-Canis  new  bulbs  are 
prod«ic»-d  dlr*;ctly  from  ih*-  ^.\<\f  of  the  old  one,  on  whicli  they  are  sessile,  so  thatt  the 
plant  a*t  it  multip'i^i  firriM  c;o<)eclum[i!9.  In  our  E.  Americanom  long  and  slender  ofl- 
fihoofH,  or  subterranean  ninherx,  proceed  from  the  base  of  the  parent  bulb  and  derelop 
the  new  bulb  at  ibetr  distant  apex.  Our  western  E.  albidum  does  not  differ  in  this  re- 
spect.     In  the  new  siiecie-t  an  ofl^lioot  springs  from  the  ascending  slender  stem,  or  tub- 
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CAMASSIA^  Lindl.        Quamash. 

C.  Fraseri,  Torr.    (Scilla  Fraseri,  Gray.)       Eastern  Quamash.    Wild  Hya- 
cinth. 
Blue  Earth  county,  Leiberg;  Martin  county,  Cratty,      South. 

ALLIUM,  L.       OiJiON.    Gaklic. 

A.  tricoccum,  Ait.        Wild  Leek. 

Throughout  the  state,  ej^cepting  perhaps  far  northward;  hut  mostly  Infrequent  or 
rare .  Minnesota  and  St.  Croix  rivers.  Parry  ;  upper  Mississippi  river,  OarrU(on;  Fer- 
gus Falls,  Leonard  ;  Minneapolis,  W.  H.  Hatch,  Roberts;  Goodhue  countv,  Sandberg; 
Blue  Earth  county,  Leiberg;  New  Ulm,  Juni;  Martin  and  Nohles  counties,  Oedgc.  [Em- 
met county,  Iowa  (very  rare),  Cratty  ;  lake  Superior,  Whitney] 

A.  ceruuum,  Roth.        Wild  Onion. 

Common  throughout  the  prairie  portion  of  the  state  ;  also  found  at  the  lake  of  the 
AVoods,  Dawson.  (The  umhel  is  reflexed  until  flowering,  but  then  usually  becomes 
erect.) 

A,  stellatiun,  Fras.        Wild  Onion. 

Upper  Minnesota  river,  Geyer;  Tracy,  Lyon  ceunty,  Gcdgc;  Minneapolis,  Griswold; 
lake  Pepin,  M iss  Manning;  Stearns  county.  Garrison;  Alexandria,  Mrs.  Terry .     Rare. 

A.  reticulatuni,FrH8.*        Wild  Onion. 

Red  river  valley.ScoW,  determined  by  Mr.  Serena  Watson.       West. 

A .  Schoenoprasuni ,  L.       Chives . 

Nortiieancward.  Clark;  Stearns  county,  Mrs.  Bluisdell;  upper  Mississippi  river.  Gar- 
rison. [Manitoba,  Macoun.]       North. 

A.  Canadeuse,  Kahn.        Wild  Garlic. 

Common  or  fre<iuent,  through  the  south  part  of  the  state  :  extending  west  to  Wor- 
thington,  Footc,  and  Pipestone  county,  Mn.  Uenn^tt,  and  north  to  Minneapolis  and 
Big  Stone  lake,  Upham. 

JUNCAOE.E.        Rush  Family. 

LUZULA,  DC.        Wood-Rush. 

L.  pilosa,  Willd.        Wood-Rush. 

Lake  Pepin,  Miss  Planning.    [Manitoba,  Macoun.]    Probably  common  northward. 

terranean  sheathed  portion  of  the  scape  (which  is  commonly  five  or  six  inches  long), 
remote  from  the  parent  bulb,  usually  about  mid-way  between  it  and  the  bases  or  ap- 
parent insertion  of  the  pair  of  leaves  :  this  lateral  oflshoot  grows  downward,  some- 
times lengthening  as  in  the  foregoing  species,  sometimes  remaining  short,  and  its  apex 
dilates  into  the  new  bulb.  .  .  .  Scape  bulbiferous  from  its  sheathed  portion  below 
the  developed  leaves  ;  these  oblong-lanceolate,  acuminate,  slightly  mottled  ;  perianth 
rose-purpleor  pink  (half  an  inch  long) ;  the  segments  acute,  all  with  a  yellow  spot  but 
plane  at  the  base,  the  inner  like  the  outer  destitute  of  either  groove  or  tootK-like  appen- 
dages, but  a  little  more  narrowed  at  base  ;  anthers  merely  oblong  ;  style  hardly  at  all 
narrowed  downward,  entire,  the  small  stigma  even  barely  three-lobed;  ovules  few 
(4  to  6)  in  each  cell.    Gray  in  American  Naturali)<t,  vol.  v. 

•Allium  rkticulatum,  Fras.  Coats  densely  fibrous  ;  scape  3  to  8  inches  high,  sub- 
terete  ;  leaves  very  narrowly  linear,  elongated  ;  spaihe  usually  2-vaIved  ;  umbel  many- 
flowered,  spreading  :  pedicels  usually  short  (2  to  6  lines  long) ;  stamens  and  style  shorter 
than  the  usually  acute  (3  to  4  lines  long)  white  or  slightly  pinkish  .sepals  ;  crest  mostly 
short.  Watson^s  Revision  of  Allium  in  King's  Expl.  of  the  Fortieth  Parallel,  &i\d  his 
Revision  of  the  North  American  Liliacca-,  Proc.  Amer.  Acad.,  xiv. 
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L.  spaclicea,  DC,  var.   nielanoearpa,  Meyer.  (L.  parviflora,  Desv.,  var. 
nielanocjirpa.  Gray.)        Wood- Rush. 
Frequent  along  the  northern  boundary  of  Minnesota,  Macoun. 

L.  cainpestris,  DC.        Wood-Rush. 

Throuiihout  the  state.    Upper    Mississippi  river.    Garrison;   Anoka  county,  etc. 
Vphmn;  lalte  Pepin,  Mvas  Mfinniinj;  Emmet  county,  Iowa  (very  rare),  Cratty. 

JUNCUS,  L.        Rush.    Boo-Rusu. 

J.  eft'iisus,  L.        Common  or  Soft  Rush. 

Throiigliout  the  state.  Laplmm.  Leike  repw,  Miss  Manning.  [North  of  lake 
Superior,  Agassiz;  Manitoba,  Macoun.] 

J.  Hliforini.s,  L.        Bo^-Rush. 

Lnpiiam.  Lake  l*ep\n.  Miss  Manning.  [Manitoba.  Ifrrcoun;  Nebraska,  ^u{7/i€y.] 
Throughout  the  state,  chiefly  northward. 

J.  Baltioiis,  Dethard.        Bog  Rush. 

LdjiJirun.  Pembina,  C/iJc^crjn(/ ;  Ited  river  country  generally,  Daif^to/j.  tN^rth 
of  lake  Supeiior,  Aga'<siz  ;  Emmet  county,  Iowa  (rare),  Cratty.]  Throughout  the  state, 
chiefly  northward. 

J.  Balticiis,  Dethard,  var.  inontaniis,  Engelm.*        Bojf-Rush. 
Luke  of  the  Woods,  Dawson,  Macoun.       West. 

J.  biifoiiiiis,  L.        Bog-Rush. 

Lake  Pepin,  Miss  Manning^  lake  of  the  Woods,  J/acou«.  [James  river,  Dakota, 
Geycr.l       Infrequent. 

[J.  stygius,  L.,  and  J.  Gerardi,  Loisel,  should  be  looked  for  in  Minnesota  north  of 
lake  Superior.] 

J.  tenuis,  Willd.        Boa-Rush. 

Common,  or  abundant,  throughout  the  state. 

J,  tenuis,  Willd.,  var   cong-estus,  Engelm.        Bojr-Rush. 

lihie  Eartli  county,  Lcibcry,  determined  by  Watson.  Southwest.  [Branches 
coniractod  into  a  head,  and  flowers  darker-colored.     Engclmann^  Trans.  Acad.  Sci., 

Sai)it  Louis,  vol.  ii.] 

J.  Vaseyi,  Eni^elm.        Vasey's  Bog:-Ru8h. 

Ste<'le  county,  L'lthani  ;  lake  Superior  and  Manitoba,  Macoun  ;  probablj  occurrlDg 
throiijihout  Minnesota. 

•T.  pelo<*ari)U9,  K.  Meyer.        Boor-Rush. 

Ln]>}i(tni.       St.  Croix  river.  Parry  ;  lake  Pepin.  Miss  Manning. 

J.  a]pinus,  Villars,  var.  insigrnis.  Fries.        Bog-Rush. 

Nortli  shore  of  lake  Superior,  Jwii ;  lake  of  the  Woods,  Dawson,  Macoun.     North. 

J.  acuniinatus,  Michx..  var.  legritinius,  Enfjelm.        Bog- Rush. 

Laphom.  [.North  of  lake  Superior,  Agassiz  ;  Manitoba,  Macoun  ;  DevlPs  lake, 
Dakota.  Gcyer.]       Throughout  the  state. 


♦  J UNCLS  Balticus,  Dethard,  var.  montanus,  Kngelmana.  Sepals  nearly  of  the 
same  length,  the  minor  ones  sometimes  more  obtuse  ;  anthers  four  times  loDger  than 
the  filament ;  capsule  ovate-pyramidal,  angled,  beaked  ;  seeds  smaller,  narrower  and 
longer  pointed  than  In  the  eastern  form.    Watson's  Rep.  in  Kin^*8  Expl.  of  the  Fortieth 


r>^..-.i7    J 
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J.  nodosus,  L.       Bog-Rusb. 
Common  throughout  the  state. 

J.  nodosus,  L  .  var.  iiiegacephalus,  Torr.        Bofir-Rush. 

Common  in  Martin  county,  and  in  Emmet  county,  Iowa,  Cratty;  Manitoba,  Jdaeoun; 
probably  throughout  the  state. 

J.  CanadeuHis,  J.  Gay,  var.  longicaudatus,  Engelm.        Bog-Rusb. 

Minneapolis.  Simmons;  Blue  Earth  county,  Leiberg.  Through  the  south  part  of 
the  state. 

J.  Canadensis,  J.  Gay,  var.  coarctatus,  Ed^Idi.       Bog-Rusb. 
North  of  lake  Superior,  Juni.    [Manitoba,  if ocotm]       North. 

PONTEDERIACEiE.        Pickerel- Weed  Family. 

PONTEDERIA,  L.       Pickerel- Weed. 

P.  cordata,  L.       Pickerel- Weed. 

Lake  Pepin,  Mins  Manning  ;  White  Bear  lake,  Ramsey  county,  Simmons,  Kelley; 
lake  Minnetonka,  also  in  Douglas  county.  Mrx.  Terry;  pond  in  section  23,  Burns,  Anoka 
county,  Roberts;  Stearns  county,  Campbell.       Infrequent. 

SCBOLIiERA,  Schreber.        Water  Star-grass. 

S.  graminifolia^  Willd.        Water  Star-gras?. 

White  Bear  lake,  Kamsey  county,  Simmontt;  lake  Minnetonka,  Roberts^  MiSf*  Butler; 
Blue  Earth  county,  Lciberu.      South. 

COMMELYNACEiE.        Spiderwort  Family. 

TRADESCAJNTIA,  L.        Spiderwort. 

T,  Virgrinica,  L.        Common  Spiderwort. 

Common, often  abundant,  through  the  south  half  of  the  state  ;  extending  northeast 
to  the  upper  Mississippi  river,  and  uorth  to  lake  Whuilpeg,  Watson.  Southwestward 
the  flowers  are  often  seen  varying  from  the  ordinary  blue  to  purple  and  pink. 

XYRIDACE.E.        Yellow-eyed-grass  Family. 

XYRIS,  L.        Yelix)w-eykd  Grass. 

X.  <lexuosa»  Muhl.        Yellow-eyed  Grass. 

Sandy  lake,  about  three  miles  north  of  East  Minneapolis,  Roberts;  also  collected 
near  Minneapolis  by  M  r.  Kassube;  White  Bear,  Ramsey  county.  Miss  Field.      Rare. 

ERIOCAULONACE.E.        Pipewort  Family. 

ERIOCAULON,  L.       Pipewort. 

E.  septangfulare.  With.        Pipewort. 

Lake  Agnes,  Alexandria,  Douglas  county,  Mrs.  Terry.       Rare. 
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CYPERACEiE.        Sedge  Family. 

CYPERUS,  L.       Galingale. 

C.  dianclnis,  Torr.,  var.  castaneus,  Torr.  (C.  rivularis,  Kunth.)        Galin- 
g-ale. 
Common  through  the  south  half  of  the  stat€  ;  extending  north  at  least  to  the  upper 
Mississippi  river,  Garrison. 

C.  erytlirorrliizos,  Muhl.    Galinprale. 

Laplmm.       fin  MichiRan,  Wisconsin  and  Nebraska.]       Infrequent.       South. 

C.  aristatus,  Rottb.    (C.  inflexus,  Muhl.)        Galinjfale. 

St.  Croix  river,  Parry;  Minneapolis,  Kassuhc,  Simmom;  Blue  Earth  county,  Lciberg. 
[Manitoba,  Mncoun,  (laice  Winnipeg;  JVatson;  Kramet  county,  Iowa  (rare),  CraWy.  j 
Throughout  the  state. 

C,  esculeiitiis,  L.  (C.  phymatodes,  Muhl.)        Galingfale.     Nut-Grass. 

Lapham,  Blue  Eartli  county,  Lciberu;  Cannon  Ulver  Falls.  Blahc,  Sandherg; 
Minneapolis,  Simmoni<.       South. 

C-  strigfosus,  L,        Galinerale. 

Common  throughout  the  state,  excepting  perhaps  northeastward.  (Specimeos 
apparently  referable  to  this  species,  collected  by  Mr.  Simnwns  near  lake  Calhoun,  in 
Minneapolis,  have  only  8-  to  12-flowered  spikes,  scarcely  a  half  inch  long,  arranged  in 
densely  crowded  splcate  clusters,  the  lower  portions  of  whicliare  sometimes  compound.) 

C.  Micliauxianus,  Schultes.        Galignale. 

Lapham.  Blue  Earth  county,  Lcihcrg.  Probably  frequent,  or  common,  through 
the  south  part  of  the  state. 

C.  Scliweiiiitzii,  Torr.        Galingale. 

Throughout  the  south  half  of  the  state  and  in  the  lied  river  valley.  Sandy  ridges, 
8t.  Croix  river.  Parry;  Minneapolis  (common),  Kassuhc,  Upham;  Blue  Earth  county, 
Lciberg.    [Emmet  county,  Iowa  (very  rare)  (ratty;  Devil's  lake,  Dakota,  Oeyer.] 

C.  tiliculiiiis,  Vahl.        Galingale. 

Conunon,  or  fretiuent,  throughout  the  state,  excepting  perhaps  northeastward. 
Upper  Mississippi  river,  Houghton;  Minnesota  river,  Parry;  Minneapolis,  Kasiube, 
Sim}nnn.'<,  Upham;  Blue  Earth  county,  Lcihcrg.    [Manitoba,  Macoun.] 

I>ULICHIUM,  Richard.        Dulichium. 

D.  spatliaceiiin,  Pers.        Dulichium. 
Connnou,  or  frequent,  throughout  the  state. 

HK3IICAKPHA,  Nees.        Hemicarpha. 

H.  siibsqiiarrosa,  Nees.        Hemicarpha. 

Lifi>}i<un.  Blue  Karih  county,  Lcihcrg;  Minneapolis,  plentiful  beside  railroad  near 
the  University,  Arthur,  and  near  lake  Calhoun,  Simmons;  probably  frequent  througb 

the  south  half  of  the  state. 

ELEOCHAKIS,  R.  Br.         SpiKE-Rusn. 

E.  obtusa,  Schultes.        Spike-Rush. 

Coiumon  through  the  south  half  of  the  state  and  in  the  Red  river  valley. 
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£•  paliistris,  R.  Br.,  var.  glaucescens.  Gray.       Spike-Rush. 

Minneapolis,  Kaasuhe. 

» 

£.  coiupressa,  SuIIivant.       Spike- Rueh. 

Blue  Earth  county,  I/eiberflf.    [Emmet  coaoty,  Iowa  (rare),  Crot^y.]      South. 

£.  intermedia,  Schultes.        Spike-Rush. 

Lapham.      Blue  Earth  county,  Leiberg.    Probably  throughout  the  state. 

E,  tenuis,  Schultes.       Spike- rush. 

Lapham.  Blue  Earth  county  (frequent  in  peat-bogs),  Ltiherg.  [DeTil's  lake, 
Dakota,  Oeyer.] 

£•  acicularis,  R.  Br.        Spike-Rush. 
Common  throughout  the  state. 

E.  Wolfii,*  Gray.        Wolf  p  Spike-Rush, 

Collected  by  Mr.  R.  I.  Cratty  on  wet  prairies  in  Emmet  county,  Iowa,  adjoining  the 
south  line  of  Martin  and  Jackson  counties  In  Minnesota, >where  it  may  also  be  confi- 
dently looked  for  ;  determined  by  Mr,  William  BooU. 

E.  pauciilora,  Watson.    (Scirpus  pauciflorus,  Li^^htfoot.)        Spike- Rush. 
Lake  Superior  and  lake  of  the  Woods,  Macoun,       North. 

SCIRPUS,  L.       Bulrush  or  Club-Rush. 

S,  csespitosns,  L.        Bulrush  or  Club-Rush. 

North  and  northwest  of  lake  Superior,  Macoun;  doubtless  in  northern  Minnesota. 

S.  punsrens,  Vahl.        Bulrush. 

Common  throughout  the  state,  excepting  perhaps  northeastward. 

8.  Torreyi,  Olney.        Torrey's  Bulrush. 
Lapham.       Infrequent. 

S.  laeustris,  L.    (S.  validus,  Vahl.)         Great  Bulrush.    "Black  Rush.'' 

['*Tule*'  in  California  (S.  lacustris,  L.,  var.  occidentalism  Watson).] 

Abundant  throughout  the  state.  "In  common  use  among  the  Indians  for  making 
mats."  Parry. 

S.  clebilis,  Pursh.        Bulrush. 

Lapham.  [Also  in  the  "Wisconsin  catalogue,  probably  on  Dr.  Lapham's  authority  ; 
and  in  Nebraska,  Atighey.] 

[S.  niaritimus.  L.,  was  collected  by  Qcycr  at  Devil's  lake  and  on  the  Sheyenne  and 
James  rivers,  in  Dakota.    It  will  probably  be  found  in  the  Bed  nver  valley  in  Minnesota.] 

S.  iluviatilis,  Gray.        River  Club-ljush. 

Through  the  south  half  of  the  state,  and  in  the  Red  river  valley.  Minneapolis, 
Roberts;  Blue  Earth  county,  Leiherg;  Emmet  county,  Iowa  (common),  Cratty;  Pembina, 
Chichtring, 

•Eleocharis  Wolfii,  Gray.  Rhizomes  very  small,  creeping,  perennial,  fonuing 
small  scattered  tufts;  culm  a  foot  high,  slender,  pale-glaucescent,  striate,  two-edged, 
one  side  flat,  the  other  convex  ;  sheath  obliquely  truncate,  hyaline  above  :  spike  ovate  - 
oblong,  acute ;  scales  oblong-ovate,  obtuse,  scarious,  pale  purple ;  style  3-parted  ; 
achenium  pyriform,  shining,  having  about  9  nearly  equidistant  obtuse  ribs,  with  trans- 
verse wrinkles  between;  tubercle  small,  depressed,  truncate,  more  or  less  apiculate  ; 
bristles  of  the  pertgynlum  [always?]  none.— [First  known  from  Illinois.]  The  spike,  as 
to  form  and  Imbrication  of  the  scales,  is  much*as  in  £.  tenuis  and  K.  aelcularis,  etc. ;  but 
the  achenium,  with  its  several  longitudinal  ribs  and  delicate  transverse  lineation,  is 
upon  the  plan  of  E.  aelcularis.  This  renders  the  species  a  very  pecullaraud  distinct 
one.  Oray,  Proc.  Amer.  Acad.,  vol.  x,  p.  77,  as  translated  by  Arthur,  Contributions  to 
the  Flora  of  Iowa,  No.  VI, 


.Mia:ocarpus,  Presl.)        Bulnish. 


..•/n  reports  In  Blue  Earth  county,  besides 
^^^  .rtififtered  than  usual,  forming  a  compound 


cuotM^polis,  Simmons.       South. 

.        Wool-Orass. 

»   ■«• 

.«,  s«£M>^.  excepting  perhaps  south  west  ward.    Blue  Earth 
,^9^  <ifnmoii8,  Kassuhe;  Todd  county,  etc.,  Upham:  lake  of 
.^     North  of  lake  Superior,  Agcuisiz.] 


^ii,  1i.  L.        Cotton- Grass. 
Alpine  Cotton- Grass, 

Shcithed  Cotton-Grass. 


*     >,.  >»»^  >«ak5e,  except! OK  far  southward.    Blue  Earth  county,  Leihtrg;  Min- 
'  ■  ^vi^x.  Anoka  county,  Juni;  Chisago  county  (frequent),  Upham,  [Manitoba, 

.,^«».<«t«.  L-,  doubtless  will  be  found  In  this  state,  but  has  not  yet  been  re- 
>   ssurs  iu  Wisconsin,  Nebraska  and  Manitoba.] 

^^x«aH*Iiyuiii,  L.        Many -stemmed  Cotton-Grass. 

...^Moa»  ^»r  freiiuent,  through  the  south  half  of  the  state,  and  perhaps  farther  norib. 
^,4,*  .v»Jt»«y.  Juni;  Minneapolis,  Herrich,  Simmons;  Blue  Earth  county,  Leihtrg; 
Z^s*.  .v*i^5y.  Iowa  (common),  Cratty.  It  has  been  noted  in  its  var.  angu8TIF0liu3I, 
.♦wsf.  »-  W'Mueapolls,  Kaasube,  and  in  Steele  county,  Upham. 

l^.  ^*M>>*tacliyiiiii,  L.,  var.  latifoliuni,  Gray.        Cotton-Grass. 

^  :jiaoai>olis,  Upham,  and  probably  extending,  witli  the  var  augustifolium,  througU 
.4»y 'wuih  half  of  the  state. 

^^*  ^nicile,  Koch,  var.  paucinerviuui,  En^elm.        Graceful  Cotton- Grasi*. 
Vhroughout  the  state.    Chisas^o  county  (frequent),  and  Sherburne  county,  Upham; 
^vaieiipoWii,  Simmons;  Blue  Earth  county,  Lcihcry.  [Manitoba,  Macoun;  Emmet  county, 
|^>wavrare),  ('ratty.] 

FIMBKISTYLIS,  Vahl.        Fimbristylis. 

F.  eapillaris.  Gray.        Fimbristylis. 
Laptiam.       Infrequent.       South. 

RHYXCHOSPORA,  Vahl.       Beak-Rush. 

R.  alba,  Vahl.       Beak-Rush 
Lapham.       Infrequent.       South. 

R.  eapillacca,  Torr.        Beak-Rush. 

Blue  Earth  county,  Leihcrg.       Infrequent.       South. 
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SCLERLA.,  L.       Nut- Rush. 

S.  trigloiinerata,  Michx.        Nut-Rush. 
Lapham.       Infrequent.       South. 

S.  verticil  lata,  Muhl.        Nut- Rush. 

Blue  Earth  county,  Lcihcrg.       Rare.       South. 

CAREX,  L.       Sedge. 

C.  soirpoidea,  Michx.        Sedge. 

Port  Arthur,  and  "northwest  angle"  of  the  lake  of  the  Woods,  Macoun.       North . 

C.  polytrichoicles,  Muhl.        Sedge. 

Little  Marais,  lake  Superior,  Juni.    Probably  common  throughout  the  state . 

C  Backii,  Boott.        Back's  Sed^e. 
Minneapolis,  Juni.       North. 

C  siccata,  Dew.        Sedge. 

Throughout  the  state,  but  infrequent.  Lapham.  MinneapoUs,  Kassubt;  Emmet 
county,  Iowa  (very  rare),  Cratty. 

C-  disticlia,  Huda.        Sedge. 

Throughout  the  state.  Minneapolis,  Jun(,  Kassuhe;  Emmetcounty,  lowa(common) 
Cratty. 

C.  teretiiLSCula,  Good.        Sedge. 

Throughout  the  state.    Minneapolis,  Juni;  Blue  Earth  county,  Lciberg  . 

C.  teretiiiscula,  Good.,  var.  raniosu,  Boott.*       Sedge. 
Emmet  county,  Iowa  (frequent),  Cratty;  doubtless  also  in  Minnesota. 

C.  vulpiiioidea,  Michx.        Sedge. 

Common  throughout  the  state.  Minneapolis,  Juni;  Blue  Earth  county,  Lciberg- 
common  in  Martin  county,  and  in  Emmet  county,  I«wa,  Cratty. 

C  cnis-corvi,  Shuttlew^orth.        Sedge, 
Blue  Earth  county,  Lciberg.       South. 

C.  8tipata,  Muhl.        Sedge. 

Common  throughout  the  state.  Moose  Lake,  Carlton  county,  Juni;  Blue  Earth 
county,  Leibcrg. 

C.  coiijuiicta,  Boott.        Sedge. 

Minneapolis,  Juni,  Kassubc.       Southeast. 

C.  Douj^lasii,  Boott.f        Douglas's  Sedge. 

Red  river  (open  prairie);  "this  is  the  first  Carex  to  appear  in  flower,  and  occurs  very 
abundantly  all  over  the  prairie  of  the  lied  river,"  Dawstm,  Macoun.       West. 

•Carex  TKRKTiuscDLA,  Good.,  var.  bamosa,  Boott.  (C.  prairlea.  Dew.)  Spike  below 
branched;  spikeleta  ovate,  sessile,  5  to  7  on  a  branch  ;  perigynium  ovate-lanceolate, 
convex  both  sides,  scabrous  on  the  margin,  slightly  bitld,  smaller  than  the  ovate-lance- 
olate glume  ;  stem  2  to  3  feet  high,  leafy  towards  the  base.    TTood'*  Class-Book. 

tCARKX  DOLHiLASii,  Boott.  Spike  dUt'clous,  with  about  twelve,  sometimes  more, 
ovate  spikelets,  the  upper  closely  aggregated,  the  lower  occasionally  remote  and  com- 
pound ;  bracts  sometimes  setaceous,  broad  at  base,  sometimes  scale-like  and  mucro- 
nate ;  style  exserted  ;  stigmas  2,  very  long ;  perigynium  elliptic-lanceolate  or  ovate, 
tapering  to  a  long  serrated  bifid  beak,  shorter  than  the  lanceolate  acute  scale  ;  ache- 
nlum  orbicular.  Koot  creeping  ;  culm  G  to  12  inches  high.  Olney  in  Bot.  Hep.  of  King'n 
Expl.  of  the  Fortieth  Parallel. 
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C  iiiareicla,  Boott.*        Sedge. 

Red  river 'open  prairie  swamp),  Dawaon,  Macoun.       "West. 

C.  oephaloidea ,  Boott.        Sedge. 

Throughout  the  state,  excepting  perhaps  northeastward.  Frequent  in  Martin 
county,  and  in  Emmet  county,  Iowa,  Cratty:  swamps,  "northwest  angle*'  of  lake  of  the 
Woods,  Mncoun. 

C.  cephalophora,  Muhl.        Sedge. 

Common,  or  frequent,  through  the  south  part  of  the  state.    Blue  Earth  county, 

Leiherfj. 

€•  Muhlenbergii,  Schk.        Sedge. 

Laphaiix.       Chaska,  Carver  county,  Juni.       Rare.       South. 

C .  rosea,  Scbk.        Sedere. 

Common,  or  frequent,  throughout  the  state.  Red  river  (swamp),  Daxciton^  Macoun; 
Minneapolis.  Jnni,  Kassube;  Blue  Earth  county,  Leiherg;  Uesper,  Iowa  (frequentX  Mn. 
Carter;  Martin  county,  and  Emmet  county,  Iowa  (common),  Cratty. 

C  oliordorhiza,  Ehrh.        Sedge. 

Tlirou^'hout  the  state,  but  Infrequent.  [North  of  lake  Superior  (at  Fort  William), 
Macoun;  Emmet  county,  Iowa,  Arthur.] 

i%  teiiella,  Schk.        Sedge. 

Throu^'liout  tlie  state,  excepting  far  southward.    Minneapolis,  Juni,  Kassuhe. 

C  trisperiiia.  Dew.        Sedge. 

Ran^e  like  the  last.        Put  in  bay,  lake  Superior,  Juni. 

C.  teiniifiora,  Wahl.        Sedge. 

Ran^e  like  the  two  preceding.    Minneapolis,  Juni,  Hcrrick. 

C.  canescens,  L.        Sedge. 

Throughout  the  state  :  common  northward,  less  frequent  southward.  Blue  Earth 
county,  Li  itiertj. 

C  eancsceiis,  L.,  var.  alpieola,  Wahl,  (var.  vitilis.  Carey.)        Sedge. 
.•\giite  bay,  lake  Superior,  Juni.       North. 

i".  arcta,  Hoott.f        Sedge. 

Lake  Superior,  Rainy  lake,  and  lake  of  the  Woods,  Richardson,  Boott.       North. 

*Cabk\  MAuriDA,  Boott.  Splkc  oblou?,  palc.  couiposcd  of  numerous  small  ovate 
ag);regat<>d  androgynous  spikelets,  staminate  at  top,  the  lower  splkelets  compound; 
stigmas  i' ;  perig>  nium  tawny,  suborblcular,  or  ovate  tapering  to  a  blfld  beak,  plano- 
convex, nerved,  winged,  I  he  upper  margins  serrated,  short-stipl tat e,  nearly  equal  to  the 
acute  ovale  scale,  whicli  is  of  a  pale  straw-color,  with  a  while  membranous  margin; 
achenlum  lawny,  lenticular,  contracted  at  base.  Culm  1  to  2  feet  high,  rigid ;  leayes 
broad,  linear,  erect.    Olney  in  Bnt.  licp.  of  Kin{i*8  ExpL  of  the  Fortieth  Parallel. 

tCAKKx  ARCTA,  Boott.  Spike  oblong,  capitate,  pale,  of  8  to  14  splkelets,  which  are 
oblong  and  ol)tuse,  androgynous,  at  the  base  sparingly  staminate,  many-flowered, 
closely  crowded,  the  lower  bracteate  ;  bracts  bristle-shaped,  dilated  at  the  base,  longer 
than  tlie  splkelets;  stigmas  2  ;  perigynia  ovate,  acuminate-beaked,  with  the  minute 
oritice  emarginate  and  deei>ly  cleft  on  the  outer  side,  serrate  above  on  the  sharp  mar- 
gins, on  ihe  outer  side  slightly  nerved,  on  the  inner  more  sparingly  or  obsoletelynenred, 
spreadini;,  pale-green,  at  length  becoming  rusty  above,  membranaceous,  at  the  base 
thickly  spongy  ;  longer  than  land  as  broad  as)  the  scale,  which  is  ovate,  acute  and 
mucronulate,  whitisli  or  rusty-colored,  with  a  greenish  margin  and  a  green  mid-uerre. 
.  .  .  Culm  somewhat  less  than  a  foot  high,  sharply  triangular,  rather  stout,  upwardly 
roughlsh,  leaved  at  the  base.  Leaves  1  to  14  Uneswide,  flat,  with  a  prolonged-tapering 
tip,  longer  (often  much)  than  the  culm.    Bracts  at  their  base  broadly  dilated,  bristle- 
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C.  Deweyana,  Schw.       Sedge. 

Throughout  the  state.    Agate  bay,  lake  Superior.  Juni- Spirit  Lake,  Iowa,  Arthur. 

C.  echinata,  Murr.  (C.  stellulata.  Good.)       Sedgre. 

Throughout  the  state.   North  of  lake  Superior,  AgoBsiz;  Manitoba,  Macoun;  Emmet 
county,  Iowa,  Cratty,  Arthur. 

C.  echinata,  Murr.,  var.  niicrocarpa,  Boeck.   (C.  stellulata,  Good.,  var. 
scirpoides,  Carey.)       Sedge. 
Minneapolis,  Juni,  Kasaube;  Emmet  county,  Iowa  (frequent),  Cratty. 

C,  arida,  Schw,  &  Torr.        Sedge. 

Throughout  ihe  state,  but  infrequent.    [Near  Winnipeg,  Manitoba,  Macoun;  upper 
Missouri  jiver,  Oeyer.] 

€•  scoparia,  Schk.        Sedge. 

Common  throughout  the  state.    Minneapolis,  Juni;  Blue  Earth  county,  Leiberg. 

€•  lagropoclioides,  Schk.        Sedge. 

Common,  or  frequent,  throughout  the  state.  Lapham.  Savannah  river.  Hough- 
ton;  Agate  bay,  lake  Superior,  Juni. 

C.  cristata,  Schw.       Sedge. 

Throughout  the  state,  excepting  perhaps  northeastward.  Blue  Earth  county,  Lei- 
berg: Emmet  county,  Iowa  (rare),  Cratty. 

C  adusta,  Boott.        Sedge. 

Throughout  the  state,  but  rare.  Ked  river  valley,  at  Pembina,  Dawson;  Minneapolis, 
Ka^sube. 

C  straiiiinea,  Schk.    (Includiug  vars.  typica,  tenera,  aperta  and  festucacea, 
Boott.)       Sedge. 
Throughout  the  stale.    St.  Louis  river,  Houghton;  Pembina,  Dawson;  Minneapolis, 
Kassube;  Blue  Earth  County,  Leiberg. 

m 

C.  straininea,  Schk.,  var.  Crawei,  Boott  (vars.  hyalinaand  Meadii,  Boott.) 
Sedge. 
Common  In  Emmet  county,  Iowa  (on  the  southern  boundary  of  Minnesota),  Cratty. 

C/.  vulgaris,  Fries.        Sedge. 

Throughout  the  state,  excepting  perhaps  far  southward.  Minneapolis,  Juni;  Blue 
Earth  county.  Leiberg. 

C  aqiiatilis,  Wah?.       Sedge. 

Range  like  the  lasL      Lapham.       Minneapolis,  also  New  Ulm,  Juni. 

C.  stricta.  Lam.    (^q  Botanical  Gazette  for  Sept.,  1884.)        Sedge. 

Common  throughout  the  state.  Agate  bay,  lake  Superior,  Juni;  Red  river,  Dawson, 
Macoun;  Minneapolis,  Kassube;  Blue  Earth  county,  Leiberg;  plentiful  in  Emmet 
county,  Iowa,  Cratty. 

C.  lenticularis,  Michx.       Sedge. 
Agate  bay,  lake  Superior,  Juni.    .  North. 

shaped,  the  lower  5  or  6  elongated,  the  lowest  hardly  equaling  the  spike.  Spike  lo  to 
16  lines  long,  3  to  6  lines  broad.  Spikelets  5  lines  long,  2  to  24  lines  broad,  dense 
flowered,  at  the  base  sparingly  staminate  but  never  narrowed  below,  all  crowded. 
Scales  similar.  Perigynium  1.3  to  1.4  lines  Ions:,  0.6  line  broad.  Achenium  0.7  line  long, 
0.5  line  broad,  suborbicular,  prolonged  at  the  base,  plano-convex,  pale  ;  the  base  of  the 
style  enlarged.'— It  differs  from  C.  canescens  and  C.  vitilis  in  its  more  numerous 
spikelets,  In  their  being  capitate  and  the  lower  ones  bracted,  and  in  its  longer  leaves, 
In  general  appearance  it  more  nearly  resembles  C.  elongata,  yet  In  the  form  and 
nervation  of  the  perigynium  it  is  far  different.    BootVs  Illustrations  of  Carci. 
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C  crinita.  Lam.        S^i^e. 

Tbroj|:hoac  the  9:a:'».  ex^ptin^  pertiaps  far  ^oathwArd.    North  of  lake  ^kiperior, 
Juni. 

C.   crinita.  Lam.,  var.  ^Tnandra,  Schw.  d:  Torr.    (C.  gynandnu   Sdiw.) 

Asat-  bay.  Uke  Superior.  Juni.       Rare. 

C.  liiiiosa.  L.        .S-?d^. 

Tliroagh'^ut  the  slate,  bat  Infrequent.    [North  of  lake  Superior  (at  Fort  William-. 

Mnf-O'xn.  Euimet  county,  Iowa,  f'rfit**j.  Arthur. 

C.  Ma^ellanica,  Lam.  'C.  irrigua.  Smith.)        Sedge. 

Throu^nout:  restate,  excepting  far  southward,  bat  rare.    Pat  in  bay,  lake  Saperior. 
J  nil. 

C.  Buxbaiiiuii,  WahL        S-^lge. 

Throu;:hout  the  slate.    Blue  Earth  county.  Liiff€nj:  Emmet  county,  lowavfre^jucnt'. 
rratt.y 

C.  atrata,  L.        Sedp^. 

Kakabeka  fatU,  nonh  of  lake  Superior,  Maomn:  probably  also  in  Dortbern  Minoe- 

sota. 

C.  alpiua,  S^artz.        Sedge. 

Temperance  river,  lake  Sjperior,  Juni.       North. 

C  aurea,  Nutt.        Sedge. 

Throughout  the  state,  exc»ptinij  perhaps  far  southward.     Lake  of  the  Woods 
'^ thicket/,  Jj'iirfon,  Macoun;  Minneap^jlis,  Juni,  Kassutpe. 

C   aur*.*a,  Nutt.,  var.  andro;jyna,  OIney.*  collected  by  3/ a^oun  at  Thunder  bay, lake 
Superior,  should  be  looked  for  in  northern  Minnesota.] 

C.  livida,  \Vill«L        Sedge. 

Greenwood  river,  lake  Superior,  Ju/it.       Rare.       North. 

C  vaj>^liiata,  Tausch.        Sedge. 

Certainly  in  swamps  in  northern  Minnesota,  M'lcoun.       North. 

C.  ^leailii,  Dew.        Mead\s  Sedg^. 

Minn«'aj»olis,  iv '/--«//»:.    'Manitoba.  Macoun;  Iowa,  Arthur.] 

C.  Meailii,  Dew.,  var.  Bebbii,  Arthur.!        Sedge. 

Kiiiiiiet  county,  Iowa,  Crattjf,  Arthur;  doubtless  also  in  Minnesota. 


*Carex  aurka,  Nutt.,  var.  androgtxa,  Olney.  Calms  short,  more  rigid  ;  leaves 
erect,  brojuler  ;  upper  spikes  more  closely  aggregated  and  denser  flowereo,  the  upper 
spike  K»*iierally  androgynous,  having  more  or  less  fertile  flowers  at  the  top.  Olncy  in 
Itot.  liejK  of  Kiiiii'"  Erid.  of  the  Fortieth  Paralkl. 

♦Cahk.v  Mkadii,  Dew.,  var.  Bkbi;ii  (Olney).  This  was  published  in  Oloey's  Caricti 
lior.-Ainer.,  Fasc.  1,  No.  22,  without  comments,  as  a  variety  of  C.  panicea,  L.,  and  has 
never,  I  believe,  been  described.  The  following  description  will  enable  eoliectors  to 
identily  the  plant  :— Sterile  spike  with  stalk  two  to  four  limes  its  length  ;  fertile  .spikes 
usually  2,  erect,  remote,  slender-peduncled.  rather  loosely  flowered;  sheaths  of  the 
foliaceous  bracts  long  and  slightly  inflated:  perigynia  and  scales  as  in  C.  Meadii.  except 
paler,  and  the  former  less  distinctly  nerved  ;  culms  slender,  somewhat  roughish. — 
Resembles  C.  tetanica,  for  which  it  is  sometimes  mistaken,  in  habit  and  In  the  loosely 
flowered  fertile  spikes,  only  with  longer  peduncles,  but  C.  Meadii  In  the  perigynia  and 
scales  ;  it  may  be  merely  an  attenuated  form  of  the  latter.  Moist  prairies,  Illiools, 
Wisconsin,  and  northwestwardly.   Arthur  in  Contributions  to  the  Flora  of  Iowa,  So.  VI. 
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C.  Crawei,  De\^.       Sedfje. 

Blue  Earth  county,   Lciherg;   Emmet  county,  Iowa,  Cralty,  determined  by  if  r. 
William  Boott.    [Manitoba,  Afacoun.]       Rare. 

C.  granularis,  Muhl.       Sedj?e.  ^ 

Common  throughout  the  stat^   Minneapolis,  Juni^  Kas^ubt;  Blue  Earth  county, 
Leihery,  ^ 

C.  Torreyi,  Tuckerman.        Sedge. 

Minneapolis,  Juni,  Kasmibe;  Red  river  valley,  Macoun.       North. 

C,  grisea,  Wahl.       Sedge. 

Blue  Earth  county,  Lciherg;  Martin  county,  Cratty. 

C.  Davisii,  Schw.  &  Torr.        Sedge. 

Through  the  south  part  of  the  state.    Minneapolis,  Simmons. 

C.  graeillinia,  Schw.        Sedge. 

Throughout  the  stale,  excepting  perhaps  far  southward.    Minneapolis,  Juni,  Kas- 
suhe;  Blue  Earth  county,  Letberg. 

C.  digritalis,  Willd.        Sedge. 

Minneapolis,  Junt;  north  of  lake  Superior,  Agmsiz.       Infrequent. 

C.  laxiflora,  Lam.        Sedge. 

Common,  or  frequent,  throughout  the  state.    Blue  Earth  county,  Leiberg. 

C.  laxiflora.  Lam.,  var.  blaiicla,  Boott.        Sedge. 

Jordan,  Scott  county,  Juni;  Emmet  county,  Iowa,  Cratty.    Doubtless  other  vari- 
eties of  tliis  stpecies  also  occur  here. 

C.  ebuniea,  Boott.       Sedge. 

Throughout  the  state,  excepting  perhaps    southwest  ward.    Blue  Earth  county, 
Leiberg;  Emmet  county,  Iowa  (rare),  Cratty, 

C.  peduiiculata,  MuhL       Sedge. 

Throughout  the  state.    Rainy  lake,  Richardftnn,  Boott;  Blue  Earth  county,  Leiberg. 

C.  Einnionsii,  Dew.        Emmons'  Sedge. 

Blue  Earth  county,  X/ei5er(7.    [Manitoba,  Maconn.] 

C.  Pennsylvanica,  Lam.       Sedgp. 

Common  throughout  the  state,  exce||ning  perhaps  northeastward.    Minneapolis, 
Juni,  KasHubc;  Blue  Earth  county,  X#ef?>er(7;  Emmet  county,  Iowa  (common),  Cratty, 

C  varia,  Muhl.        Sedge. 
Lapham.       Infrequent. 

C.  Ricliardsonii,  R.  Br.        Richardson's  Sedge. 

Throughout  the  state.    Minneapolis,  Juni.  (frequent)  Kassube;  Blue  Earth  county, 
Leiberg. 

C.  piibe.sceiis,  Muhl.        Sedge. 

Through  the  south  part  of  the  state.    Minneapolis,  Juni,  Kasstibc;   Blue  Earth 
county,  Leiberg. 

C.  iiiiliacea,  Muhl.       Sedge. 

Range  like  the  last.    Minneapolis,  Juni,  Kassubc. 

C .  arctata,  Boott.       Sedge. 

Agate  bay,  lake  Superior,  Juni,       Infrequent. 

C  capillaris,  L.       Sedge. 

Port  Arthur,  lake  Superior,  Macouu;  Saskatchewan  river,  Bourgeau;  probably  also 
In  northern  Minnesota. 


Throughout  the  state,  excepcine  perhaiH  far  southward.       Lapham.        Lec«h 
lake,  Hf/ughtf/n;  Kain  j  ri? er  and  lake,  Riehard^^^nj  BaotL 

C.  filifonni.s,L.        Sedge. 

Throughout  the  state.    Put  in  bay,  lake  Superior,  Juni:  Emmet  coantj,  Iowa  rfre- 
quent.,  Cratty. 

C  filifoniiLs,  L.,  var.  latifolia,  Boeck.    'C.  linaginosa,  Michx.)       Sedge. 

Throu;^bout  the  state.    North  shore  of  lake  Sup->rior  Cfreqnent).  and  Minneapolis. 
Juni:  Bed  riyer  valley  near  Saint  Vincent,  Daics^m,  Macoun;  Emmet  eoonty.  Iowa 

<^ plentiful,,  Crntty. 

C.  Hoiightonii,  Torr.        Houghton's  Sedge. 

Itasca  lake  'I^ac  la  Biche^  Howjhton:  Blue  Earth  county,  Lcib^jv.    [Manitoba, 
Mncoun;  Council  Bluffs,  Iowa.  GKycr.' 

C  riparia,  Curtis.        Sedgf-. 

Comriion.  or  frequent,  throughout  the  state.    North  of  lake  Superior  (common), 
Juni;  lake  of  the  Woods  ^sandy  swamp  ,  Dawscm,  Macoun;  Blue  Earth  eoanty.  Lciberg. 

C  aristata,  R.  Br.        St-dge. 

Throu;;hout  the  state,  but  infrequent.    Pembina,   Chichering;   New  Ulm,  Juni; 
Blue  Kartlj  county,  L*:ibfnj. 

C  Pseuclo-<^.v|>erus,  L.,  var.  conio.sa,  W.  Boott.    (C  comosa,  Boott.) 

rommoij,  or  frequent,  through  the  south  part  of  the  state.    Blue  Earth  eoanty, 
LKihertj:  Eininet  and  Dickinson  counties,  Iowa  (frequent;,  Cratty,  Arthur. 

C.  Pseiic!o-CyiH?riis,  L.        Sedge. 

Throughout  the  state.    Lake  of  the    Woods  ..marsh),  Daici*on,  3faroutt;  Chaska. 
Carver  county,  J>nii.  Spirit  Lake.  Iowa.  Arthur. 

C.  liy.striciiia,  Willd.        Sedge. 

Common  throughout  the  state,  excepting  perhaps  far  northwestward.       Lapham, 
Minnear>'>li.s,  Juni,  Kaffuhc;  north  of  lake  Superior,  Agas^iz. 

C  tontac-iilata,  Muhl.        Sedge. 

liixw^*t  like  the  la>t,  but  less  frequent.       Lajfhatn.       Miuneapolis,  Simmoiu;  nortb 
of  lake  Superior,  A[ia*''iz. 

C;.  iiitiiinescens,  Rudge.        Sedge, 

Common  t*jrouj?hout  the  state.    Lake  of  the  Woods  and  Rainy  lake,  RUhardfon, 
fi'H}tt;  north  of  lake  Superior  common), also  New  Ulm,  Juni. 

C.  liipnliiia,  Muhl.        Sedge. 

Blue  Karth  county,  L^ihcr\j;  Minneapolis,  Siuxmoim.    [Manitoba,  Macoun.'\ 

C.  s<|iiarrosa,  L.        Sedge. 

Wiiltasha,  iiib^oii,  determined  by  Arthur.       South. 

C.  retrorsa,  Schw.        Sedge. 

Throu;,'hout  the  state.    Lake  of  the  Woods,  Richardson,  Boott ;  Moose  Lake,  Carl- 
ton county.  Juni;  lJ:iie  Earth  county,  I^ihenj;  Emraet  county,  Iowa,  Cratty, 

C.  utrh-ulata,  Boott.        Sedge. 

Throughout  the  state,  excepting  far  south  ward.    Red  river  prairie,  Dairson,  If  acoun. 

C.  fiionile,  Tuck«rman.         Sedge. 

Noith  of  lake  SuptMior,  Juni;  Enmiet  county,  Iowa  (frequent),  Cratty, 
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C.  oligosperma,  MicLx.       Sed^^re. 

Agate  bay,  lake  Superior  Juni.       iDfrequeut.      North. 

C.  saxatilis,  L..  var.  miliariSy  Bailey.    (C.  miliariS)  Michx.    C.  rotundata, 

Wahl.  ?,  in  Manual,)        Sedge. 

Collected  in  Minnesota  by  Dr.  J.  Leidy;  determloed  by  S.  T.  Olney.  Bot.  Rep.  of 
King's  ExpL  of  the  Fortieth  Parallel. 

C.  longirostris,  Torr.        Sedge. 

Throughout  the  state.  Minneapolis,  Juni,  Kassuhe;  Mankato  (common),  Leiherg; 
also  common  in  Martin  county,  and  in  Emmet  county,  Iowa,  Cratty. 

[A  considerable  number  of  species  of  Carex  not  here  recorded  will  doubtless  be 
added  by  future  observers  in  this  state,  who  should  look  for  all  such  as  approach,  or 
are  especially  northern,  in  their  geographic  range,  given  in  Gray's  Manual.] 

GRAMINEiE.        Grass  Family. 

LEERSIA,  Swartz.        Whtte  Grass.    False  Rice. 

L.  Virginica,  Willd,        White  Grass. 

Ramsey  and  Goodhue  counties,  Oestlund;  Minneapolis,  Simmons;  Blue  Earth 
county,  Leiherg;  Emmet  county,  Iowa  (rare),  Cratty.       South. 

L.  oryzoides,  Swartz.        Rice  Cut-grass. 

Common  in  sloughs  through  the  south  half  of  the  state  and  In  the  Red  river  valley, 
Juni,  XJpham;  Ramsey  and  Goodhue  counties,  Oestlund;  Blue  Earth  county.  Leiherg. 

Li.  lenticularis,  Michx.        Fly-catch  Grass. 
Lapham.       South. 

ZIZANIA,L.        Water  or  Indian  Rice. 

Z.aquatica,  L.  Wild  Rice.  Indian  Rice.  Water  Oats.  Folle  Avoine 
(of  the  French  voyageurs). 

Common,  or  frequent,  in  favorable  situations,  throughout  the  state ;  sometimes 
attaining,  in  Brown  county,  a  liight  of  13  feet,  with  leaves  4  feet  long,  Juni. 

"  Wild  rice  ;  Pshu  of  the  Sioux  ;  Matwmin  of  the  Chippewas.  This  aquatic  grass, 
not  uncommon  in  the  Northern  United  States,  acquires  in  the  Northwest  an  economi- 
cal importance  second  to  no  other  spontaneous  production.  It  Is  the  ouly  instance  in 
this  region  of  a  native  grain,  occurring  in  sutYlcient  quantity  to  supply  the  wants  of 
ordinary  consumption.  It  is  particularly  abundant  on  the  lake-like  expansions  of 
rivers,  towards  their  sources,  which  give  such  a  marked  feature  to  the  distribution  of 
these  northern  streams,  and  is  so  grandly  illustrated  in  their  main  type,  the  Missis- 
sippi. It  seems  to  select,  by  preference,  the  lower  terminations  of  these  expansions, 
which  generally  debouch  by  a  narrowed  outlet  and  considerable  fall,  constituting  rap- 
ids. It  is  in  these  situations  best  exposed  to  the  proper  degree  of  inundation,  and  finds 
a  suitable  bed  of  the  slimy  sand,  in  which  it  grows  most  readily.  It  Is  rarely  met  with 
on  inland  lakes  which  have  no  outlet.  As  an  article  of  food  It  is  highly  palatable  and 
nutritious,  being  generally  preferred  to  the  commercial  rice.  The  grain  is  long,  slender, 
of  a  brown  color.  In  boiling,  It  pufls  out  to  a  pultaceous  mass,  and  increases  its  bulk 
several  times.  It  flowers  In  August,  and  Is  ready  forgathering  in  September,  which  is 
conveniently  done  in  canoes,  the  standing  stalks  being  bent  over  the  sides,  and  the 
grain  beaten  In.  Its  productive  fields,  at  this  season,  harbour  a  great  number  of  wild 
fowls,  which  obliges  those  who  wish  to  secure  a  full  crop,  to  anticipate  the  gathering 
season,  by  tying  up  the  standing  grain  Into  bundles,  which  gives  at  the  same  time  a 
claim  to  the  crop.  When  gathered  it  is  subjected  to  a  process  of  parching  and  thrash- 
ing, which,  with  the  Imperfect  means  at  the  command  of  the  Indians,  Is  the  most  tedi- 
ous part  of  the  business."    Parry. 


A.  greuiculatus,  L,  var.  aristulatiis,  Munro.    (A.  aristulatns,  Michx.) 

Wild  Foxtail. 
Coinmon,  or  frequent,  ihrouKhout  the  state. 

PHLEU3I,  L.        Cat's-tail  Grass. 

P.  prafense^  L.         Timofht/.     Herds-Grass  (of  New  Ergrland). 
Commonly  cultivated,  often  spontaneous,  throughout  the  state. 

SPOROBOIiUS,  R.  Br.   (Includinfir  Vilfa,  Beauv.)  Drop-8EBD 

Grass.     Rush- Grass. 

8.  asper,  Kunth.     (Vilfa  aspera,  Beauv.)        Rush-Grass. 
Lapfinm.        New  CIm,  Juni.       South. 

8.  vayriiui'fiorus,  Torr.     (V.  vaginicflora,  Torr.)        Rush-Grass. 

Laphiim.  Minneapolis  (sandy  bottomland  of  the  Mississippi  river),  Oestlund: 
Emmet  county,  Iowa  ffrequent),  Cnitty.       South. 

8.  oii.spiclatii.s,  Torr.     (V.  cuspidata,  Torr.)        Rush-Grass. 

Lofihatn.  Hennepin  and  Goodhue  counties,  OfstlunrJ;  Emmet  county,  Iowa  (rare), 
Cratty.     Devil's  lake,  and  southern  Dakota,  Geycr;  Manitoba,  Macoun.] 

8.  clepauperatiis,  Torr.*  (V.  depauperata,  Torr.)         Rush-Grass, 
Jleil  river  valley,  at  Pembina,  Il'ivard.       West. 

8.  Jiiiiceii.s,  Kunth.         Drop-seed  Grass. 
Lapham.       New  l.'lm,  Juni.       Rare.       South. 

8.  lietorolepis.  Gray.        Drop-seed  Grass. 

ThrouL'hout  tlie  state,  excepting  perhaps  northeastward.  Ramsey  county,  (Jestlund; 
Blue  Earth  county, />j7":r(/;  common  In  Emmet  county,  Iowa,  Crafty.  [Eastern  Ne- 
braska (abundant,,  A  u{jhey;  Manitoba,  Macoun.] 

8.  eryptaiiclnis,  Gray.         Drop-seed  Grass. 

Through  the  south  part  of  the  state.  Ramsey  county,  Oestlund\  Minneapolis,  Sim- 
tnoiis,  Uj}htim,  Dr.  Vditey;  Emmet  county,  Iowa  (rare),  Cratty;  Spirit  lake  and  Little 
Sioux  river,  ficyer. 

AGKOSTLS,  L.        Bent-Grass. 

A.  pereiinaiis,  Tuckennan.        Thin-Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Lapham.  Minne- 
apolis, L'jfham;  rembina,  Havard. 

A.  .scabra,  Wilhl.        Hair-Grass. 

Common,  or  frequent,  throughout  the  state. 


♦SroRor.oi.us  pkpauperatus,  Torr.  Root  perennial,  creeping  ;  culms  ascending, 
appressed-branched.  slender,  often  geniculate,  glabrous,  striate,  rather  rigid,  V4  to  2£ect 
long  ;  leaves  I  to  3  inches  long,  narrow  and  usually  convolute,  spreading  or  recurred: 
panicle  very  slender  and  contracted,  1  to  3  inches  long ;  compound  or  often  nearly 
simple  ;  spikelets  small ;  glumes  unequal,  ovate,  obtuse  or  aeutlsh,  membranous,  two- 
thirds  the  leiigtli  of  the  acute  h)wer  palet,  which  is  more  less  obscurely  3-nerved. — 
Kesemhling  V.  cuspidata,  and  scarcely  diitering  except  in  the  shorter  obtuse  glumes  of 
the  rather  smaller  flowers.  Lower  palet  a  little  more  than  1  line  long,  glabrous  or 
slightly  scabrous  on  the  midnerve,  the  upper  one  obtuse  or  erose  at  the  summit.  Wat' 
"ou'tf  Rep.  In  Kiny'if  Expl.  of  the  Fortieth  Parallel. 
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A.  eanina,  L.       Brown  Bent-Grass. 
Pipestone  county,  Leiberg.       Rare. 

A,  vulgaris.  With.        Red-top.    Herd VGrass  (^f  Pennsylvania,  &c.) 

Probably  native  northward  ;  also  much  cultivated,  and  thence  often  spontaneous, 
throughout  the  state.  (According  to  Dr,  Oearge  Thurber^  lo  the  Botany  of  California^ 
this  should  be  called  a  variety  of  A.  alba,  L.) 

A.  vulgaris.  With.,  vai*.  alba^Vasey.     (A.  alba,  L.)        Fiorin.    White 

Bent-Grass. 

Ramsey  county,  OesUund :  Red  Wing,  Sandberg  ;  Blue  Earth  county,  Leiberg  ;  New 
Ulm,  JunU   [Lalce  Superior,  Whitney.] 

CINNA,  L.        Wood  RBSD-GRAfis. 

C.  arundiuacea,  L.       Wood  Reed-Grass. 

Throughout  the  state.  Lapham.  Upper  Mississippi  river,  Houghton;  Blue 
Earth  county,  Leiberg, 

C.  pendula,  Trin.    (C.  arundinacea,  L.,  var.  pendala,  Gray.)       Wood  Reed- 
Grass. 
Lake  Superior  and  northward,  Gray's  Manttal;  doubtless  in  northern  Minnesota. 

MUHIiENBERGIA,  Schreber.       Drop-seed  Grass. 

M.  soboUfera,  Trin.        Drop-seed  Grass. 
Lapham.      South. 

M .  gl oiuerata ,  Trin .       Drop-seed  Grass. 

Common,  or  frequent,  throughout  the  state;  not  confined  to  wet  places,  but  often 
growing  on  dry  and  even  sandy  ground  ;  abundant  south  westward,  frequently  persisting 
as  a  plentiful  weed  in  wheat-fields  and  other  cultivated  land,  Upham. 

M.  glomerata,  Trin.,  var.  ramosa,  Vasey,  ined.       Drop-seed  Grass. 

Minneapolis  (bluff  of  Mississippi  river  near  the  Unfversity),  Upham;  probably  the 
prevailing  form  of  the  species  in  this  state.  [Much  branched  from  the  base  upward, 
the  lateral  branches  slender,  naked  above,  vety  leafy ;  outer  glumes  only  slightly 
longer  to  one-third  longer  than  the  flower ;  flowering  glume  sparingly  villous.  Minne- 
sota, Dakota  and  Utah.    Letter  of  Dr.  Vaaey,  Sept.  30, 1884] 

M.  Mexicana,  Trin.        Drop-seed  Grass. 

Ramsey  county,  OesUund  ;  Blue  Earth  county,  and  southwestward  (common),  Lei- 
berg ;  Pembina,  Havard. 

M.  sylvatica,  Torr.  &  Gray.        Drop-seed  Grass. 

Lapham.      North  of  lake  Superior,  AgasHz.    Probably  throughout  the  state. 

M.  WilldeDOvli,  Trin.        Drop-seed  Grass. 

Through  the  south  part  of  the  state.       Lapham.       Blue  Earth  county,  Leiberg 

M.  ambigua,  Torr.*       Drop-seed  Grasp. 

Stony  bankaof  Okaman  lake  (lake  Elysian),  Waseca  county,  Oeyer. 


*MuHLENBSRaiA  AMBiouA,  Torr.  Panicle  dense,  opiciform ;  glumes  rather 
unequal  (the  inferior  one  shorter),  linear-lanceolate,  very  acute,  l-  or  2-flowered,  very 
hairy  at  the  base  ;  superior  valve  [palet]  with  a  bristle  at  the  tip  equalling  It  in  length, 
a  little  shorter  than  the  glumes  (exclusive  of  the  awns) ;  superior  floret  either  perfect, 
and  then  resembling  the  inferior,  or  rudimentary  and  aristiform.  .  .  .  Culms  csespi- 
tose,  about  l%  feet  high,  glabrous  ;  leaves  broadly  linear ;  stipules  very  short,  truncate 
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BKACHYELYTRU3I,  Beacr.        Brachtklttrcm. 

B.  ari«itatum,  B^itar.         Brachyei^trcm. 
Lapfujm.       Blue  Earth  county.  L^if^.rg. 

DEYEUXIA ,  CUnoj.    ^Deluded  in  CaLavaorostis,  Graj's  Manual,) 
Hkld  Uext-Grass. 

D.  Canaden^HLH,  Beaov.         Blue- Joint. 

Common  throaghout  tbe^^at^.  Tbe  priDcip&l  grass  of  the  natural  meadows  bor- 
dering ftream.«  in  the  wooded  region  northward,  supplying  an  abundance  of  excellent 
hay  for  the  logging  teams  of  the  pineries. 

D.  Htricta,  Tnn.        Reed  Bent- Grass. 

Throughout  the  state.  Collected  in  Minnesota  by  yicolUKWaUnn) :  Ramsey  aod 
Henn^-pin  counties, '>e^<iund  :  Minneapolis.  Simmf/nff  \  Blue  Eartb  County,  IjeHberg; 
Emr/iet  county.  Iowa  •common).  Cratty  ;  Pembina,  Havard. 

D.  Lapponica,  Kunth.    ^Calama^c^tis   Lapponica,    Trin.,  in  Addenda  of 
itrdv'fi  Manual. \        Re*vl  B^nt-<Tra«9. 
Isie  K/jyale,  lake  Superior.  Prof.  T.  (\  Porter  ^  doubtless  also  in  northern  Minnesota. 

D.  oonfiiil.H,  Nutt.        Reed  Bect-Gra-s. 

L/ipham.       Common  in  Grant  county  and  the  Red  River  Talley,  Upham. 

D.  Niittalliaiia,  Steud.        Reed  Bent-Grass. 

L/tfjham.       Lake  Winnibigoshish,  Houghton;  Minneapolis.  Kawube. 

AMMOPHILA,  Host.    (§§  2  and  3,  Calamaorootis,  Gray's  Manual,) 
Rked  Bk. NT- Grass. 

A.  lon^ifolia,  Benth.    (C.  lonj^rifolia,  (look.)        Reed  Bent-Grass. 

Throuxhout  the  state.  Ramsey  county,  Ooitlund;  Saint  Paul,  KelUy;  Minneapolis, 
also  northwestward  (common  ^n  the  beaches  of  lake  Agasslz),  Upham-^  Blue  Eaith 
county,  Leiherg. 

A.  ariiiHliiiacea,  Host.    (C.  arenaria,  Rotb.)       Sea  Sand-Reed. 

Common  on  southern  beaches  of  lake  Superior,  Whitney;  doubtless  also  on  tbe 
shore  of  this  lake  in  Minnesota. 

ORYZOPSIS,  Michx.        Mountain  Rick. 

O.  in<*laiiocarpa,  Muhl.        Mountain  Rice. 

Lnjtham.       Ramsey  county,  Oc«tZum^-  Minneapolis,  5immon«;  Blue  Eartli  couoty, 

Leihcrg. 

O.  a.sperifolia,  Michx.        Mountain  Rice. 

Tiiroiighout  the  stnte,  excepting  perhaps  far  southward.  Lapham,  Stearns 
county, 'r'arrtrtou;  Minneapolis,  SimimjtiJi. 

O.  C-aiiadeiisis,  Torr.        Mountain  Rice. 
Ldjthdm.       Infrequent.       Range  like  the  last. 

and  lacerate  ;  panicle  4  to  6  inches  long,  purplish;  glumes  tapering  to  a  Tery  aeato 
cuspidate  point,  with  a  strong  green  midrib  ;  perianth  elothed  at  the  base  with  whitlih 
hairs,  which  are  nearly  half  as  long  as  the  valves  ;  valves  nearly  eqnal ;  awn  a  Itttto 
tortuous,  sometimes  longer  than  the  valve  ;  superior  floret  often  perfect,  and  maturing 
its  fruit ;  when  rudimentary,  consisting  of  a  mere  awn,  without  any  TalTe.  A  remaik- 
able  species,  with  the  habit  of  M.  gloraerata  and  M.  Mexicana.  Torrey  In  NiecXktt 
littufrt. 
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STIPA,  L.        Feather- Qua 88.    Weather-Gra88. 

S.  Richardsoniiy  Link.        Richardson's  Feather- Grass. 

North  shore  of  lake  Superior,  and  in  Manitoba,  Macoun;  doubtless  reaching  into 
Minnesota.       North. 

S.  spartea,  Trin.        Porcupine  Gross. 

Abundant  south  west  ward,  being  the  principal  grass  of  the  prairie  in  some  districts, 
and  extending  undiminished  into  Dakota  ;  common  noith  to  Clay  county  and  east  to 
Mew  Ulm ;  frequent  northeast  to  the  sources  of  the  Mississippi,  Houghton,  and  to 
Sherburne  and  Anoka  counties,  and  in  the  southeast  part  of  the  state,  Upham.  (See 
American  NcUuralistt  vol.  xvili,  pp.  d29-93i.)  The  grain  is  prolonged  below  in  a  stout 
callus  or  base,  needle-like  in  sharpness,  and  above  in  a  long  twisted  awn  ;  both  of 
which  are  minutely  barbed,  so  that,  when  inserted  in  the  wool  of  sheep  or  in  men's 
clothing,  the  seed  works  forward  readily  but  not  backward.  Thus  this  very  appropri- 
ately named  grass  is  a  serious  annoyance  at  the  time  of  maturity  and  falling  of  the 
seed,  which  is  in  July.  Within  a  few  weeks  later,  these  seeds  are  found  to  have  bored 
into  the  hard,  dry,  clayey  soil  of  the  prairie  to  a  depth  of  two  or  three  inches,  having 
been  pushed  or  impelled  in  some  way  by  means  of  the  awn.  Perhaps  this  is  effected 
by  its  lengthening,  while  braced  against  the  herbage  above,  after  it  had  been  con- 
tracted by  partially  coiling  up,  these  changes  being  produced  by  alternations  of  dry- 
ness and  moisture,  as  in  days  of  sunshine  and  dewy  nights ;  or,  as  seems  more  proba- 
ble, it  may  be  that  the  wind,  blowing  upon  the  awn,  first  fastens  the  sharp-pointed 
grain  in  the  ground,  and  afterward  slowly  drills  it  downward.  This  was  first  brought 
to  the  notice  of  the  writer  by  Mr.  T.  M.  Young,  at  the  Slsseton  Agency,  in  Dakota, 
where,  late  in  August,  scarcely  any  seeds  of  this  grass  remained  on  the  surface  ;  but 
they  were  found  very  plentifully  thus  buried  in  the  ground,  often  only  from  a  half  inch 
to  one  inch  apart.  All  had  penetrated  to  nearly  the  same  depth,  which  was  about  two 
and  a  half  inches  from  the  surface  to  the  point  of  the  seed,  two  thirds  of  this  depth 
being  occupied  by  the  lower  part  of  the  awn. 

ARISTIDA,  L.        Triple- AWNED  Gra88. 

A«  basiramea,  En^relmann  *       Triple-awned  Grass. 

Minneapolis  (plentiful  in  the  vicinity  of  the  University,  in  the  sward  on  dry  sandy 
land  with  species  of  Bouteloua,  Poa  and  Andropogon.  from  which  it  Is  noticeably  dis- 
tinguished by  its  darker  purplish  color),  Upham;  Saint  Cloud  (plentiful),  Campbell; 
Pipestone  City  and  Luverue,  in  southwestern  Minnesota,  and  near  Book  Kapids,  Lyon 
county,  in  the  northwest  corner  of  Iowa,  Leiherg. 

It  has  also  been  collected  in  Nebraska  by  Rev.  J.  H.  Wihbe,  and  in  Kansas  by  Mr. 
E,  HaU;  and  Mr,  F.  L.  Scribner  and  Prof.  J.M.  Coulter  report  it  from  Iowa  and  Illi- 
nois. Rev.  J.  Scott  writes  that  it  occurs  at  Brandon,  Manitoba.  [Nebraska  specimens 
show  a  much  greater  size  (20  inches  high)  and  a  more  branching  habit,  the  culms  becom- 
ing geniculate.  Vcuey.] 


^Aristida  basibamra,  Engelmann  in  a  letter  to  W.  Upham. Annual :    culms 

erect,  6  to  15  inches  high,  slender,  much  branched  at  the  base  (some  of  the  branches 
Tery  short  but  florlferous),  and  with  short  floriferous  branches  enclosed  in  the  upper 
leaf -sheaths  :  leaves  comparatively  long  (3  to  6  inches),  narrowly  linear,  flat,  becoming 
Involute  toward  the  apex,  sparsely  hairy  on  the  margins  below,  the  upper  ones  nearly 
equaling  the  panicle  ;  sheaths  striate,  loose  ;  llgule  very  short,  truncate  :  panicle  IH 
to  8  inches  long,  erect,  rather  lax,  its  base  sheathed  by  the  upper  leaf ;  branches  of  the 
panicle  short,  mostly  single,  the  lower  in  twos  or  threes ;  glumes  linear,  unequal,  1- 
nenred,  lower  one  4  lines,  upper  one  6  lines  long  Including  the  short  bristle-like  point : 
flowering  glume  nearly  terete,  spotted  with  black,  about  5  lines  long  including  the  short, 
aeate  and  hairy  callus  ;  middle  awn  about  6  lines  long,  the  lateral  ones  about  4  lines 
long,  spirally  twisted  below  (when  mature).  The  sheathed  flowers  are  somewhat  smaller. 

This  species  was  discovered  last  season  by  Mr.  Warren  Upham,  at  Minneapolis, 
Miun.  The  late  Dr.  Engelmann  suggested  the  name,  in  a  letter,  as  indicative  of  its 
habit,  and  would  have  published  it  if  he  had  lived.    It  is  closely  related  to  A.  dicho- 


1^  TWELFTH   AKXUAL  REPORT. 

A.  parpurea,  Natt.*       Tnple-awned  Grass. 

Blae  Earth  coant j,  and  common  westward  to  Pipestone  ooontj.  Lfibfrg.  Sooth* 
west- 

A.  parpurascenSy  Poir.        Triple-awned  Grass. 

Ijipham.       St.Crolxeoantjt  WLscoosm,  ^irez^.       Iiilre<iaent.       Sooth. 

A.  tuberculosa,  Xatt.        Triple-awned  Grass. 
Lapham.       Pine  barrens,  St.  Croix  riYer,  Parry.       Soatb. 

SPARTINA,  Schreber.        Cobd  or  Marsh  Grass. 

8.  cyno«uroide»,  Willd.        Fresh-water  Cord-Grass. 

Abundant  through  the  south  half  of  the  state  and  in  the  Red  river  Talley ;  north  of 
lake  Superior,  Agassiz;  making  up  the  greater  part  of  the  hay  cat  in  slooshs,  worth  for 
fodder  fully  half  as  much  as  the  hay  of  the  uplands.  Its  hight  \9  usually  from  two  to 
four  feet,  but  occasionally  it  is  eight  or  nine  feet .  In  the  five  or  six  counties  next  to  the 
southwest  comer  of  the  state,  because  of  the  scarcity  of  wood  and  the  high  co^t  of  that 
ur  coal  for  fuel,  a  large  proportion  of  the  people  bum  only  hay  daring  the  whole  year. 
For  this  purpose  the  coarse  hay  of  this  species  is  the  only  kind  used.  It  is  mostly  bamed 
In  ordinary  stoves,  having  been  twisted,  then  doubled  and  again  twisted,  forming  wispt 
about  one  and  a  half  feet  long.  The  quantity  of  this  fuel  required  for  a  year's  supply  la 
an  ordinary  farm-house  is  from  eight  to  twelve  tons. 

BOUTELOUA,  Lagrafca.        Muskit-Grass.    Grama-Grass. 

B.  olig:o8tachya,Torr.        Moskit-Grass.    Grama. 

Common,  or  frequent,  southwestward  and  in  the  Red  river  valley ;  less  frequent 
east  to  Stillwater  and  the  edge  of  Wisconsin. 

B.  hirsuta,  La^rasca.        Muskit-Grass.    Grjtna. 

Common  through  the  south  part  of  the  state,  extending  north  to  HinnoapoUs  and 
the  St.  Crolx  river,  Parry;  abundant  at  New  Clm  and  in  Rock  and  Pipestone  oountlfls. 

This  and  the  precedmg  are  sometimes  called  Buffalo  Grass  in  this  state,  a  name 
which  more  properly  belongs  to  Buchloe.  See  pages  14  and  32  of  Rothroek's  Report 
on  the  Botany  of  Wheeler* 9  Surveys  vest  of  the  One  Hundredth  Meridian  for  chemical 
analyses  of  Festucaovlnaandthe  two  foregoing  species  of  Bouteloaa,  which  with  others 
of  this  genus  are  commonly  called  Grama  in  the  southwestern  United  States. 

B.  raceniosa,  Lagrasca.    (B.  curtipendola,  Gray.)        Maskit  Grass.    Gimnuu 

Common  through  the  sooth  part  of  the  state,  especially  southwestward ;  likewise 
in  the  Red  river  valley. 

TOMA,  from  which  it  differs  in  its  shorter,  erect  (not  dlchotomous)  culms,  and  in  tti 
much  larger  flowers,  and  especially  in  the  much  longer, spreading,  lateral  awns.  From 
A.  GRACILIS  it  differs  in  the  shorter  i>anicle.  the  longer  upper  leaves  with  sheathed 
flowers,  and  in  the  flowers  being  twice  as  large.  From  A.  ram osissima  it  differs  is 
wanting  the  larger  size,  the  diffusely  branched  habit,  the  much  larger  flowers  with  S- 
to5-nerved  glumes,  and  the  strong  recurved  middle  awn  of  that  species.  Dr,  Otorte 
Vascy  in  the  Botanical  Gazette,  vol,  Ix,  p.  76  (May,  18W). 

*AuiBTiDA  pubpubea,  Nutt.  Perennial ;  culms  6  to  16  inches  high,  simple,  erect. 
slender,  mostly  glabrous  ;  sheaths  narrow,  scabrous,  exceeding  the  Intemodes,  pilose 
at  the  throat;  leaves  very  narrow,  convolute,  hi  to  10  Inches  long;  panicle  slendtf* 
erect  or  flaccid,  3  to  6  inches  long,  loosely  few-flowered  ;  glumes  purplish,  the  upperf 
to  9  lines  long,  about  twice  exceeding  the  lower,  and  longer  than  the  flower,  blfld  and 
shortly  awned:  flower  densely  short-pilose  at  the  pointed  base,  scabrous  abovo,  6  lines 
long,  the  awns  equal  or  nearly  so,  separate  to  the  base,  not  jointed,  1  to  2  inches  long* 
cabrous.    Wataon's  Rep.  in  King's  Expl.  of  the  Fortieth  ParaUeL 
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BUCHLOE,  Engelm.        Buffalo  Gbass. 

B.  dactyloides,  Engelm.*       Buffalo  Grass. 

Abundant  in  the  Ticinlty  of  the  pipestone  quarry,  at  Pipestone  City,  commencing 
a  few  rodj  north  of  tbe  railroad  depot,  and  extending  the  whole  length  of  tbe  outcrop- 
ping ledge  of  rock  northward,  in  company  with  a  dense  growth  of  priolcly  pear(Opuntia 
Missouriensis  and  O.  f  ragilis);  also  occurring,  at  rare  intervals,  on  stony  and  gravelly 
soil,  in  Rock  county,  and  in  Lyon  county,  Iowa  ;  (not  found  farther  east ;  perhaps  in 
all  these  places  introduced  by  the  Indians  in  their  Journeys  from  the  western  plains  to 
the  pipestone  quarry  ;)  Ltiherg.  [Formerly  the  most  abundant  species  of  grass  through- 
out Nebraska,  lately  disappearing,  according  to  ^u(7?i«y,  who  attributes  its  dying  out  to 
increased  rain-fall.] 

GRAPHEPHORUM,  Desv.        Graphkphorum. 

G  festucaceuni,  Gray.f       Graphephorum. 

In  Emmet  county,  Iowa,  six  miles  south  of  the  state  line  (plentiful  upon  space  of 
five  or  six  square  rods,  in  edge  of  lake),  Craity;  determined  by  Prof.  Asa  Oray;  the  first 
observation  of  this  species  in  the  United  States,  though  it  abounds  in  tbe  Saskatchewan 
region  and  extends  thence  northward,  and  also  is  found  in  northern  Europe.  Doubtless 
it  occurs  In  western  and  northern  Minnesota.  {Botanical  OazetU,  vol.  ix,  p.  27  ;  Feb., 
1884.) 


*BucHLOB,  Engelmann.  Flowers d4(BCious,  heteromorphous. Maleplant.  Spikes 

l-slded,  2-ranked  ;  spikelets  2-  or  3  flowered.  Glumes  2, 1-nerved,  lower  much  smaller. 
Palets  2,  of  equal  length,  longer  than  the  glumes ;  lower  one  8-nerved,  mucronate ; 
upper  one  2-nerved.    Squamulae  in  pairs,  truncate,  emarginate.    Stamens  3;  anthers 

linear.    Rudiment  of  an  ovary  none. Female  plant.    Spikes  1  to  3,  short,  capitate, 

oblique  in  the  involucrate  sheatbs  of  the  upper  leaves  ;  spikelets  l-flowered,  crowded, 
upper  floret  abortive,  withering.  Glumes  2;  lower  glume  of  the  lowest  spikelets  1-  to  3« 
nerved,  lanceolate-subulate,  with  an  herbaceous  tip,  or  2-  or  3-cleft,  lower  side  adnaie  to 
the  back  of  the  upper  glume ;  lower  glumes  of  the  other  spikelets  (interuai  as  to  the  head) 
free,  much  smaller,  membranaceous,  ovate -lanceolate,  acute,  i  -nerved  ;  upper  glumes 
(external)  connate  at  the  base  with  the  thickened  rachis,  at  length  like  a  hard,  woody 
involucre,  ovate,  nerveless,  pale,  trifid  at  the  herbaceous,  nerved  tip.  Lower  palet  (in- 
ternal as  t(t  the  head)  shorter,  3-nerved,  herbaceous,  tricuspidate  ;  upper  palet  shorter, 
2-nerved.  Squamulse  as  in  the  male  flowers.  Rudiments  of  the  stamens  3,  minute. 
Ovary  lenticular,  glabrous,  very  short-stipitate  ;  stigmas  much  longer  than  the  2  erect 
terminal  styles,  plumose  with  simple  hairs,  exsert  from  the  apex  of  the  flower,  ('ary- 
opsis  free,  included  in  a  horny,  at  length  deciduous  head,  sublenticular,  flat  on  the  out- 
side (toward  the  lower  palet),  convex  on  the  inner  side. 

B.  DACTYLOIDES,  Engelmanu.  Trans.  Saint  Louis  Acad.^  vol,  i,  p.  432,  pi,  12  and  14. 
Densely  tufted,  spreading  by  stolons,  forming  broad  mats;  culms  3  to  6  inches  long  ; 
flowering  stems  of  ihe  male  plant  4  to  6  inches  long,  glabrous  or  slightly  hairy  ;  leaTes 
2  to  4  inches  long,  %  to  1%  lines  wide,  uearly  smooth  ;  sheaths  striate,  glabrous,  strongly 
bearded  at  tbe  throat ;  spikes  3  to  6  lines  long;  spikelets  alreruate  in  2  rows,  upper- 
most abortive,  bristle-form,  2  to  3  lines  long;  lower  glume  ovate-lanceolate,  with  a 
scarious  margin ;  upper  glume  twice  longer,  ovate ;  lower  palet  convex.  3-nerved, 
upper  one  2-nerved.  two  minute  scales  at  the  margin  and  inside  of  the  lower  palet ; 
stamens  3.  Stems  of  the  female  plant  much  bhorter  than  the  leaves,  IH  to2  inches 
high;  heads  3  to  3H  lines  long  ;  glumes  becoming  ligneous  ;  spikes  or  heads  usually  2 ; 
at  maturity  becoming  thick,  extremely  hard,  including  tlie  loose  grain. The  cele- 
brated "buffalo  grass,"  known  to  hunters  and  trappers  as  one  of  the  most  nutritious 
grasses,  on  which  for  a  part  of  the  year  subsist  and  fatten  the  immense  herds  of  buffalo 
and  the  cattle  of  the  hunter  and  emigrant.    Porter  and  CouUer*8  Flora  of  Colorado. 

tGBAPHEPHORUM  FKSTUCACEUM,  Gray.  (Fostupa  borcalls,  Mcrt.  &  Koch.  Arundo 
festucacea,  VVilld.)  Culm  as  thick  as  a  swan's  quill,  3  to  4  or  more  feet  high  ;  leaves 
8  to  10  inches  long,  broadly  linear-acuminate,  rough  to  the  touch.  Panicle  a  foot 
and  more  long,  almost  quite  erect,  as  well  as  the  subvertlcillate  slender  branches. 


*  »  t.  


Jujv*^  *A»iA57  '^i^T^'i-rvi.  ]iCaji<»^9«i>i^  ♦jn-Ti»iiw:  ILaojUSA,  x>id«r«|. 

^a«^  .j;^  '♦f  ::ii^  ^^vTL-.itr:!  ?»^-.l.»  ri^^-i  i*l  ^  w*iR^r3L  Zjujlj^^  ZjgHjtsrj.l 
K  ATOM  A.  R^f         EiT  3^:a. 

K-  Pfrnn.4> ivaniea,  'i  aj.        EUr/jniA. 

M.r.r.*^^/ .«.   f:;,K/tm    h>^  E^na  c»yi2.:y.  I/rC-rrj;  yew  CIm,  /«n'.    r^oftfe  of  lake 

OLVCJKKIA,  H.  Br.        Maxxa  Gram. 

Fr«r^i  .-rr.:  '.^ro'^r.^-;:  th<»  §t^A,  exrepticsr  far  soothir&rd.    iit.  Crotx  rtrer,  Pvri^ 
lUrr.vry  rronn^y,  'j^^fhinfl;  Mlnnre&poUfl,  5'<mm/>rv*,  £^<ijI9u^. 

G.  «flori{^ata,  Trin.        ManDa-Gra.^. 

M'.uu*'^lfft':.\,  f.'fthnm;  Blue  Eanh  coantf,  I>i7xrjj.       Infrequent. 

G.  ii^T^ata,  Tnn.        Fowl  Meadow-Gra.v. 
<'j>uiTuftu  thro»i;<hout  the  state. 

it.  p'A,vM'A,  Trin..  doubtle^  occurs  in  tbis  state,  bat  bas  been  oreriooked.] 
G.  a^iuatii-a,  Hmith,  var.  Americana,  Vasey.        Reed  Meadow-Gnas. 

(jrtuiu'iu  throijichoul  the  state. 

Hplk<-,!^t<t  ^rect,  vs  to  >«  of  an  ioch  long,  scattered  or  sabfascicled,  sessile  or  pedicellate, 
K'-neraily  4-flower^d.  Giurnes  unequal,  convex,  rounded  at  t be  back,  not  keeled,  the 
outer  uwc  shorter  than  the  florets,  acute,  entire  at  the  point,  the  middle  nerre  reaehlnf 
beyond  the  point,  s/>  as  To  form  a  short  arista  :  there  are  besides. on  each  side,  two  abort 
lateral  nerves;  ttie  inner  {(lunie  as  loni;  as  the  whole  spilcelet  of  florets,  torn  at  the 
|K))nt.  arintate,  the  middle  nerve  reaching  beyond  the  point;  tbere  are  besides  S 
Uternl  nerves  reaching  to  the  ar>ex,  and  2  intermediate  shorter  onei.  Florets  cylin- 
drlnal,  closely  placed,  with  a  tuft  of  white  hairs  at  the  base  of  each  ;  outer TalTe[palet} 
of  the  perianth  Ja;(K"^  at  the  point,  shortly  aristate,  with  7  nerves  reaehlng  to  the  som- 
rnit ;  the  Inner  lanceolate,  the  margin  inflected,  with  2  strong,  green,  ciliated  nerres 
at  the  flexures,  running;  out  so  as  to  form  a  bifid  apex;  upper  floret  smaller  than  the  rest. 
Ilfftktr'n  Flora  W/rcalUf  Am.,  II,  251. — The  Iowa  specimens,  comninnleated  by  Hr.B* 
f.  Cratty.  a^ree  fully  with  this  description,  except  that  the  spikelets  are  not  so  laige, 
scarcely  exceeding  %  of  an  inch  in  length.  Pedicelsof  the  spikelets  rough;  awns  formed 
hy  the  nerves,  especially  of  the  glumes,  inconspicuous,  and  sometimes  barely  ohserr- 
able.  It  grows  3  to  5  feet  high  in  water,  at  the  margin  of  lakes.  Arthur  to  CofUrOm- 
tUmn  to  the  Wnrn  of  Iowa,  A'o.  VI. 
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O.  fluitanSy  R.  Br.        Manoa-Grass. 
Common,  or  frequent,  throughout  the  state. 

PDA,  L.       Meadow-Grass.     Spear-Grass. 

P.  annaa,  L.        Low  Spear-Grass. 

Throughout  the  state,  excepting  perhaps  far  southward,  but  infrequent.  Minne- 
apolis, Kassube;  Blue  Earth  county.  Leiherg. 

P.  compressa,  L.        Wire- Grass. 

Throughout  the  state,  but  infrequent.  Parry ^  Lapham.  Ramsey  county,  Oesi' 
Itind;  Blue  Earth  county.  Leiberg;  Pembina.  Chickering,  Havard, 

P.alpina,  L.        Spear-Grass. 

Isle  Royale,  and  north  shore  of  lake  Superior,  Loring^  Porter,  Macoun;  doubtless 
also  in  Minnesota.      North. 

P.  Cdesia,  Smith.        Spear-Grass, 

Throughout  the  state.  North  shore  of  lake  Superior,  Juni;  Blue  Earth  county,  Lei- 
berg; Emmet  county,  Iowa,  Cratty. 

P.  caesia,  Smith,  var.  strictior,  Gray.        Spear-Grass. 
Isle  Koyale,  Whitney;  Red  river,  Dawson,  Macoun,      North. 

P.  serotina,  Ehrh.        False  Red-top.     Fowl  Meadow-Grass. 
Common  throughout  the  state. 

P.  pratensiSy  L.        Green  or  Common  Meadow-Grass.    Kentucky  Blue- 
Grass.    June  Grass. 

Common  throughout  the  state;  taking  the  place  of  the  original  prairie  grasses  In 
southwestern  Minnesota,  Junt.  [In  Nebraska  not  native,  but  spreading  westward, 
Aughey.] 

P.  sylvesiris.  Gray.        Spear-Grass. 

Lapham,       Pembina,  Havard.       Rare.       South  and  west. 
[P.  debills,  Torr.,  probably  occurs  in  this  state.] 

P.  alsocles,  Gray.        Spear-Grass. 

Saint  Paul,  Kelley;  Red  river  valley,  at  Pembina,  Chtckering,  Infrequent.  South 
and  west. 

E  B AGBOSTIS,  Beauv.        Eragrostis. 

£•  reptanSy  Nees.        Eragrostis. 

Through  the  south  part  of  the  state.  Lapham.  Goodhue  county,  OesUund;  Blue 
Earth  county,  Leiherg. 

£•  poaeoides,  Beauv.,  var.  uiegrastacliya.  Gray.        Eratrrostis. 

Abundant,  in  door-yards  and  by  road-sides,  through  the  south  half  of  the  state  ; 
common  north  at  least  to  Crow  Wing,  Todd  and  Grant  counties,  and  in  the  Red  river 
valley,  Upham.  It  was  found  by  Oeyer  in  1839  on  sandy  plains  in  the  valley  of  the 
Sbeyenne  river,  Dakota,  and  is  quite  probably  indigenous  in  this  region. 

E.pilosa,  Beauv.        Eragrostis. 

Blue  Earth  county,  Leiherg;  Mlnueap3lis  (distinct  from  E.  Purshii),  Upham.  In- 
frequent.      South. 

E.  Frankii,  Meyer.        Frank's  Eragrostis. 
Hastings,  Dakota  county,  OesUund.      Southeast 

E.  Purshiiy  Schrader.        Pursh's  Eragrostis. 

Becoming  abundant  by  road -sides  and  in  waste  places,  Ramsey  county,  Minneapolis, 
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and  Steele  eoanty,  fjeJiUund,  Simmojus,  Upha/n;  determfned  by  ScrOmer.  Y 
Wafs^m.       South. 

E.  capillariMy  Nees.        Eraijrcwtis. 

I^jftham.       MiDoeapolis.  £'<u9u/><.       lofreqaent.       Soath. 

£•  i>eet4naceay  Gray.        Em^o»t\B. 

Lapfmm.       Minneapolis,  Simmr/rus.       South. 

E.  pectiiiacea^  Gray,  var.  spectabilis.  Gray.        Era^rroetis. 
Miiiueapolis  rlTer  bluff  near  the  CniTersity -.  (jc*tlurul,  Vpham.      South. 

FESTUCA,  L.        FEficCE-GRAas. 

F.  teuella,  Willd.        Slender  Fescae-Grasa. 

Through  the  south  half  of  the  state.  Lnpham.  Minneapolis,  Simmoiw,  (abun- 
dant on  sandy  land  east  of  the  University)  Upham 

F.  ovina,  L.        Sheep's  Fescue. 

Frequent  throughout  the  state,  excepting  perhap<)  far  southward. 

F.  rubra,  L.  <'F.  ovina,  L.,  var.  rubra,  Gray.)        Red  Fescue. 

Lakf*  Superior,  Dr.  RobhiM.  and  northward,  Gray'd  Manwil;  probably  in  northern 
Minnesota. 

[F.  duriuscula,  L.  (F.  ovina,  L..  var.  duriuscula.  Gray),  should  also  be  looked  for 
nortliwar^.] 

F.  elatior,  L.     (Including  F.  pratefisis,  Hudson,)         Taller  or  Meadow  Fescue, 

Minneapolis,  old  state  farm  close  southeast  from  University,  OesUund.  Infre- 
quent 

F.  nutans,  Willd.        Nodding  Fescue. 

Throughout  the  state,  excepting  perhaps  far  northward,  but  infrequent.  Lake  Win- 
nibigoshisti.  Hoiujhton;  lake  Minnetonka,  Oestlund;  Blue  Earth  county,  Leiherg; 
Enunet  county,  Iowa  (rare),  Cratty. 

I5KOMUS,  L.        Brome-Grass. 

B.  secalimts,  L.         Cheat  or  Chess. 

Occasional  In  wheat-fields,  mostly  southeastward.  A  very  unwelcome  immigrant. 
]*lcntlfnl  in  Houston  county,  especially  in  fields  of  winter  wheat,  also  frequent  in  mow- 
ing land,  J.  S.  Harris;  frequent,  but  not  so  plentiful  as  to  be  troublesome,  in  Steele 
county  and  at  Minneapolis,  Upham. 

li.  rncemosHSy  L.         Upright  Chess. 
Minneapolis,  Kassuhe.       Infrequent. 

B.  Kalinii,  Gray.        Wild  Chess. 

('oiiimon,  or  trequent,  throughout  the  state,  excepting  perhaps  northeastward. 

B.  C'iliatus,  L.        Wild  Chess. 

(;oinrnoii,  or  frequent,  throughout  the  state. 

B.  eiliatus,  L  ,  var.  purg^ans,  Gray.        Wild  Chess. 
Minneapolis,  Upham.       Probably  common. 

PIIKAGMITES,  Trin,        Reed. 

P.  connnunis,  Trin,        Reed. 

Common,  or  frequent,  in  the  edges  of  ponds  and  lakes,  throughout  the  prairie  portion 
of  the  state ;  also  at  Roseau  lake  and  the  lake  of  the  Woods,  Dawwn. 
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SCHEDONNARDUS,  Steudel.*       Schedonnardu8. 

S.  Texanus,  Steud.  (Lepturus  paniculatus,  Natt)       SchedonDardus. 

Rocky  hills,  Mound  to wDshlp,  Rock  county,  Leiberg .    [Upper  Missouri  river,  Oeyer.] 
Rare.      Southwest. 

LOLIUM,  L.        Darnel.    Ray-Grass. 

L.  iemulentumj  L.        Bearded  Darnel. 

Mankato  (plentiful  about  the  elcYator  of  the  St.  Paul  &  Sioux  City  railroad),  Leiberg, 

AGROPYRUM,  Beauv.  (Tkiticum,  L.,  in  part)       Wheat-Grass. 

A,  repens,  Beauv.  (T.  repens,  L.)         Couch-,  Quitch-,  Quick-,  or  Witch- 
Grass. 

Frequent,  or  commou,  throughout  ihe  state,  but  rarely  so  plentiful  as  to  be  trouble- 
some. (Specimens  which  must  be  referred  to  this  species,  as  decided  by  Mr.  Sereno 
Watson,  were  found  at  Minneapolis  on  the  embankment  of  the  railroad  about  an  eigbth 
of  a  mile  northwest  from  the  University  and  close  west  of  Tuttle's  brook,  having  a  very 
narrow  and  leng  upike  of  many  spikelets,  awnless.  as  long  or  half  as  long  as  the  Joints 
of  the  rhachis,  3-flowered,  with  a  rudiment  of  a  fourth  flower,  often  the  lowest  or  the 
middle  flower  not  ripening  its  grain,  and  having  in  some  instances  no  running  root- 
stocks.  The  typical  T.  repens  occurs  near  by,  and  also  forms  which  seem  to  be  inter- 
mediate in  respect  to  both  the  character  of  the  spikes  and  the  presence  of  rootstocks. 
Upham.) 

A.  cl&systachyiim,  Vasey.  (T.  dasystachyum,  Gray.)        Wheat-Gras-. 
North  shore  of  lake  Superior,  Ayassiz;  doubtless  also  in  northern  Minnesota. 

A.  violaceuniy  Vasey.    (T.  violaceum,  Hornemann.)        Wheat-Grass. 

Throughout  the  state,  but  rarer  than  the  next.  Pembina,  Havard;  in  openings  of 
woods,  on  sandy  modified  drift,  at  the  northwest  side  of  Mille  Lacs,  Upham;  Ramsey 
county,  Oeatlund;  Emmet  county,  Iowa,  Cratty. 

A.  caniDuni,  Roe*ja.  &  Schultes.    (T.  caninum,  L.)        Wheat-Grass. 

Frequent  throughout  the  state,  excepting  perhaps  far  southward.  Pembina,  Hav- 
ard; Minneapolis,  Twining,  Upham;  Blue  Earth  county,  Leiberg-  New  Ulm,  Juni.  [Be- 
tween the  James  and  Red  rivers,  Dakota,  Geyer.J 

HORDEUM,  L.        Barley. 

H.  Jubatuin,  L.        Squirrel-tail  Grass. 
Common,  or  frequent,  throughout  the  state. 

H.  pusilluiny  Nutt.    (H.  pratense,  Gray's  Manual.)        Barley-Grass. 
#    Blue  Earth  county,  Leiberg.       Rare.       South. 

ELYMUS,  L.        Lyme  Grass.    Wild  Rye. 

E.  Virginiciis,  L.        Wild  Rye. 

Frequent  throughout  the  state  ;  less  common  than  the  next. 

E.  Canadensis,  L.        Nodding  Wild  Rye. 
Common  throughout  the  state. 


^SCHBDONNARDUS,  Stcudel.  Splkelcts  one-flowered,  solitary  at  each  Joint  of  the 
slender  triangular  rhachis  of  the  paniculate  spikes,  and  partly  immersed  in  an  excava- 
tion ;  the  spikes  alternate  and  distant :  outer  glumes  acuminate,  unequal,  the  longer 
equaling  the  flowering  glume,  which  is  linear-acuminate,  and  thickish  at  the  keel ;  paiet 
shorter  and  thinner.    Vasey^s  Qrasaes  of  U.  8. 
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E.  Caoadeosis,  L.,  var.  glaueifolius,  Gray.       XoddiDR  Wild  Rye. 

Throughout  the  state.  Lake  of  the  Woods  (saodj  shore;,  Dawtoni  Martin  coonty, 
and  Emmet  county,  Iowa,  Cratty. 

E .  Sibirieus ,  L.        Wild  Rye. 

Red  river  yalley.  at  Pembfna,  Havard.       North. 

E.  HtHatiu,  Willd.        Wild  Rye. 

Throughout  the  state.  St.  Croix  river.  Houghton;  Ramsey  county,  OesUund;  Minne- 
apolis. Simmtrnjn;  Blue  Earth  county,  JUitjcrg;  New  Ulm,  Juni;  Martin  county  (plentiful), 
Cratty.     Lake  Superior,  TThf/n^y;  Manitoba,  Jtfacoun.] 

E.  striatuHy  Willd.,  var.  villosiLS,  Gray.        Wild  Rye. 

Also  throughout  the  state.  Pembina,  Havard;  lake  Minnetonka,  Robert*;  Blue 
Earth  county  (frequent),  Leiberg. 

E.  mollis,  Trin.        Wild  Rye. 

Lake  shores  [probably  lake  Superior],  Minnesota,  Wood's  CUus-Book.  [North  of 
lake  Superior,  AgoMlz.] 

E.  Sitaiiion,  Schultes.*        Wild  Rye. 

From  northern  Minnesota  to  Texas  and  west  to  California,  Wataon;  Blue  Earth 
county  and  westward,  LtilKrg.       West 

ASPRELLAy  Willd.  (Gymnostichum,  Schreb.)  Bottle-brush 

Grass. 

A.  Hystrix,  Willd.  (G.  Hystrix,  Schrc-b.)         BotUe-bruah  Grass. 
Common,  or  frequent,  throughout  the  state. 

I>AXTHOXIA,  DC.        Wild  Oat-Grass. 

D,  spicata,  Beauv.        Wild  Oat-Grass. 

Throughout  the  state,  but  mostly  infrequent.  Lake  of  the  Woods,  Dawson;  Stearns 
county,  etc.,  Upham;  Pipestone  county,  Mrs.  Bennett. 

AVENA,  L.        Oat. 

A.fatun,  L.t  ^yil(l  Oat$. 

Ramsey  county  (new  state  farm  and  adjoining  land,  growing  in  grain-fields  and  on 
waste  ground,  apparently  naturalized  and  spreading),  Oestlund.  Extensively  natural- 
ized in  California;  also  found  in  Texas  and  Wisconsin,  iu  the  latter  state  becoming 
very  troublesome  in  oat-fields,  Vasey:  but  not  yet  reported  (so  far  as  known  to  the 
writer)  in  other  portions  of  ihe  United  States  east  of  the  Rocky  mountains.  Its  Seeds 
rip*'!!  early  and  mostly  fall  before  harvest,  rendering  its  extermination  more  difficult. 
It  is  supposed  to  be  the  original  of  the  cultivated  oat  (A.  saliva,  L.). 

*Elymus  Sitanion,  Schultes.  Culms  4  inches  to  2  feet  high,  tufted,  and  with  %hM 
leaves  and  sheaths  glabrous  or  somewhat  pubescent  or  scabrous;  spike  erect,  1  to  3 
inches  long,  squarrose  with  its  long  recurved  awns,  Jointed  and  fragile  at  maturity; 
spikelets  in  pairs,  2-  to  5-flowered,  smooth  or  puberulent ;  glumes  entire  or  usually 
parted  to  the  base  and  the  segments  unequally  2-cleft,  the  divisions  long-awned  (1  to  3 
inches);  flowers  3  lines  long,  the  awn  of  the  lower  palet  equaling  that  of  thn  glumes, 
with  often  a  subsidiary  awn  or  tooth  on  each  side  at  the  apex  of  the  palet.  Avery 
variable  grass.     Wdtion'H  Rep.  in  King*8  Expl.  of  the  Fortieth  ParaUcL 

i  Arena  fatua,  L.  An  erect  annual,  2  or  3  feet  high,  smooth  except  at  the  hairy 
nodes,  with  flat  slightly  scabrous  leaves  and  loose  sheaths  :  panicle  8  to  10  Inches  long, 
the  few-flowered  rays  spreading  equally;  spikelets  about  an  Inch  long,  the  scarioos 
pointed  glumes  longer  than  the  florets,  often  purplish  at  base  :  lower  palet  about  6 lines 
long,  firm  at  base,  scabrous  and  covered  with  long  brown  hairs.  Its  lobes  tapering  to  a 
sharp  point ;  awn  about  twice  the  length  of  palet,  bent  near  the  middle  and  twisted 
below  :  grain  very  hairy.    Thurher  in  Botany  of  California, 
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A.  striata,  Michx.       Oat-Grass. 

Throughout  the  state,  excepting  perhaps  far  southward.  Isanti  county,  etc.  (fre- 
quent), Upham;  New  Ulm,  Jtmi. 

A,  Smithii,  T.  C.  Porter.        Oat-Grass. 

Isle  Royale,  and  eastward  about  lalce  Superior,  Gray's  Manvuil;  probably  also  north 
of  this  lake  in  Minnesota. 

TRISETUM,  Persoon.        Tkisetum. 

T.  subspicatuni,  Beauv.,  var.  molle,  Gray.       Trisetam. 
North  of  lalce  Superior  (common),  Mdcoun. 

DESCHAMPSIA,  Beauv.  (Aira,  L.,  in  part.)       Hair-Grabs. 

D.  csespitosa,  Beauv.  (A.  csespitosa,  L.)        Hair-Grass. 

Throughout  the  state,  excepting  perhaps  far  southward,  but  infrequent.  Blue 
Earth  county,  Leihero- 

[D.  flexuosa,  Beauv.  (A.  flexuosa,  L.)»  probably  also  occurs  in  this  state.] 

ARRHENATHERUM,  Beauv.        Oat-Grass. 

A.  avefiaceum^  Beauv.        Tall  Oat- Grass, 

New  state  farm,  Hamsey  county,  Oeatlund,      Infrequent. 

HIEROCHLOA,  Gmelin.        Holy  Grass. 

H.  boreaUs,  Roem.  and  Schultes.       Vanilla  or  Seneca  Grass. 
Common,  or  frequent,  throughout  the  state. 

PHALARIS,  L.       Canary-Grass. 

P.  Canariensis,  L.        Canary-Grass. 

Occasionally  adventive :  Minneapolis,  Simmons^  Upham;  Waterville,  Le  Sueur 
county,  Oestlund. 

P  •  arundinacea^  L.        Reed  Canary-Grass. 
Common,  or  frequent,  throughout  the  state. 

[Milium  eftusum,  L.,  probably  occurs  in  this  state,  but  has  been  overlooked.] 

BECKMANXIA,  Host.        Beckmannia.    B eck man n's  Grass. 

B.  eriicseforiniM,  Host.*        Beckmann's  Grass. 

Lapham.  Pipestone  quarry  (growing  in  the  hollows  of  the  rock,  where  water  occa- 
sionally stands),  I/e(/)erg.  [James  river,  Dakota,  Oeyer;  and  north  to  the  Saskatche- 
wan river  and  Bear  lake,  Wa(«on.]       Rare.       West. 

*B]fiCKMANNiA,  Host .  Piinicle  racemose,  contracted.  Bpikelets compressed,  2-flow- 
ered,  the  upper  floret  an  abortive  rudiment.  Glumes  2,  obovate,  compressed-boatshaped, 
subcoriaceous,  equal,  a  little  shorter  than  the  flower,  pointless.  Palets  membranous, 
the  lower  ovate,  concave,  aeutfsh.  mucrouate,  3-nerved,  the  upper  2-nerved,  bifid.  Sta- 
mens 3.  Styles  2,  with  elongated  plumose  stigmas.  Scales  2,  bifid,  glabrous.  Grain 
free,  glabrous. — A  coarse  perennial  aquatic. 

B.  KBUC^FORMis,  Uost.  Culms  stout,  1  to  3^  feet  high,  erect  from  an  ascending 
base,  with  the  sheaths  glabrous  ;  llgules  elongated  ;  leaves  linear,  4  to  8  inches  long 
and  2  to  6  lines  wide,  flat,  acute,  scabrous  ;  panicle  4  to  12  inches  long,  erect,  strict,  se- 
cund.  the  short  crowded  branchlets  densely  flowered  from  the  base,  glabrous;  spikelets 
sessile,  imbricately  arranged  in  two  rows,  nearly  orbicular,  IH  lines  in  diameter,  the 
upper  rudimentary  floret  minute,  stipitate.  June  to  September.  Watson's  Rep,  in  King's 
Expl.  of  the  Fortieth  Parallel, 
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PAXICUM,  L.        Panic-Grass. 

P.  glahrum,  Gaudin.        Smooth  Finger^Grass. 

Minneapolis  (plentiful),  Simmons,  Upham;  Blue  Earth  county,  Leiberg, 

P.  sanguinale,  L.        Common  Crab-  or  Finger-Grass. 
Minneapolis,  KoKsuhe;  Blue  Earth  county,  Leiberg. 

P.  agroHtoides,  Spreng.        Panic-Grass* 

Lapham.       Kamsey  and  Hennepin  counties,  Oesilund.       South. 

P.  capillare,  L.        Old-witch  Grass. 

Common  throughout  the  state.  Late  in  autumn  "the  spreading  panicle  is  cMily 
broken  off  and  blown  about  by  the  wind." 

P .  autiiinnale,  Bosc.        Panic-Grass. 

Lapham.       New  Ulm,  Juni.       Hare.       South. 

P.  virj^atum,  L.        Panic-Grass. 

Abundant  southwestward  and  in  the  Red  river  valley ;  frequent  southeastward. 
"  Nowhere  so  luxuriant  as  near  the  upper  Des  Moines  river  and  Spirit  lake/'  Oeyer, 
Torrey. 

P.  latifoliiini^  L.        Panic-Grass. 

Throu){h  the  south  half  of  tLe  state,  but  infrequent.  Minnesota  river,  Parry;  Blue 
Earth  county,  Leiberg;  Minneapolis,  Simmorut;  Anoka  county,  etc.,  Upham. 

[V.  clandestinuin,  L.,  probably  also  occurs  in  this  state.] 

P.  xaiitliopliyHUiiiy  Gray.        Panic-Grass. 

Throughout  the  state.  Minneapolis,  Ka«nube;  Steele  and  Isanti  counties,  Upham. 
[Manitoba,  Maeoun;  also  in  the  catalogues  of  Wisconsin,  Iowa  aud  Nebraska.] 

P,  coiisau^uiiieiim,  Kunth,  var.   latifoliiim,  Vaaey,  ined.*        Panic- 
Grass 

New  stale  farm,  Kamsey  county,  Ocatlund.  Probably  frequent;  resembling  P.  xantho* 
physum,  so  that  perhaps  some  of  the  references  under  that  species  belong  instead  to  this. 

P.  paiicifloruiii,  Ell.        Panic-Grass. 

Throughout  the  state,  excepting  perhaps  northeastward.  Red  river  (swampy  prai- 
rie), Dawmu;  Kamsey  county,  Ocxtlund;  Minneapolis,  Upham;  Blue  Earth  county.  Lei- 
berg;  Kiiimet  county,  Iowa  (common),  Cratty. 

P.  clieliotoiiiiiiii,  L.        Panic-Grass. 

Common,  or  fiequent,  throughout  the  state.  [Specimens  collected  in  early  summer 
by  Mr.  (Jct<tlund  on  the  new  state  farm,  Ramsey  county,  are  regarded  by  Dr.  Vasey  as 
representing  the  typical  form  of  this  species.  It  occurs  iniermingied  with  other  grasses 
on  lowhinds  :  mainly  smooth  ;  culms  slender,  \\i  feet  high  ;  panicle  long-peduncled.] 

P.  dieliotoiuuin,  L.,  var.  piibescens,  Vasey,  ined.    (P.  pubescena.  Lam.) 
Panic- Grass. 

Kamsey  and  Hennepin  countie9(usually  about  a  foot  high,  becoming  much  branched), 
OesUund,  Upham;  probably  the  more  common  form  of  the  species  in  this  state.  Gray*s 
Manual  characterizes  it  as  "a  shaggy-hairy  and  larger-flowered  variety."  ICulm  rather 
leafy,  i  to  2  feet  high;  leaves  and  sheaths  decidedly  pubescent  or  villous.  Letter  of 
Dr.  Vancy,  Sept.  30, 1><84.J 

•Panicum  consanguiwkum,  Kunth.  Smooth  or  villous  ;  culms  (1  to  14  feet  high) 
at  length  excessively  branched  :  leaves  linear,  erect ;  panicle  long-peduncled,  the  flex* 
nous  widely  spreading  branches  few  flowered  ;  spikelets  obovate,  pale,  pubescent ;  up- 
per glume  7-nerved  ;  upper  p.ilea  of  the  neutral  fl>wernone;  perfect  flower  acute. 

Chapman's  Flora  of  the  Southern  States,  appendix,  p.  667. Yar.  latifolium,  Vasey, 

ined.    Culms  weaker,  leaves  wider,  ard  flowers  more  pubescent.  Minnesota,  OetUund. 
Letter  of  Dr.  Vascy,  Sept.  3o,  1884. 
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[Two  others  of  the  fonns  included  under  P.  dichotomum  in  Gray's  MantuU,  but  sep- 
arated from  it  by  appendix  of  Chapman's  Floraof  the  Southern  StcUen^  with  the  descrip- 
tions here  quoted,  are  recognized  by  Dr.  Vasey  (Chrcuies  of  U,  S.)  as  distinct  species, 
namely,  P.  laxiflobum,  Lam.  (culms  tufted,  smooth,  6  to  12  inches  high;  leaves  lance- 
olate,  acuminate,  ciiiate,  mostly  pale  yellowish -green,  2  to  8  inches  long,  the  villous 
sheaths  shorter  than  the  internodes ;  panicle  diffuse,  plumose-bearded,  rather  few- 
flowered;  spikelets  scattered,  oval,  densely  pubescent,  the  upper  glume  7-nerved;  neu- 
tral flower  bipaleaceous  ;  fertile  flower  acute  :  on  dry  sandy  ground),  and  P.  bamul- 
OSUM,  Michx.,  in  part  (low,  6  to  8  inches  high,  tufted,  very  smooth  and  shining ;  culm 
mostly  purple ;  leaves  linear ;  panicle  i%  to  2  inches  long,  diffusely  branched,  many- 
flowered;  spikelets  minute,  purple,  very  smooth,  the  upper  glume  and  neutral  palet 
^-nerved  :  in  sandy  woodlands) ;  both  of  which  are  common  in  the  eastern  states,  but 
have  not  yet  been  observed  so  far  northwestward  as  Minnesota. J 

P.  depauperatuniy  Mahl.        Panic-Grass. 

Throughout  the  state.  Lapham.  BlueBarth  county,  Leiberg;  Emmet  county, 
Iowa,  Cratty,    {L^ke  Superior,  Whitney;  Manitoba,  Maeoun  ] 

P.  CiiM-gallif  L.        Bamyard^Grass, 
Common  throughout  the  state. 

P.  Crus-galli,  L.,  var.  hispidam,  Gray.       Cockspur  Grass. 

Rock  and  Pipestone  counties,  etc.  (frequently  seen  attaining  a  very  rank  growth 
beside  roads  where  they  cross  creeks  or  boggy  land,  apparently  indigenous),  Leiberg, 

SET  ARIA  y  Beauv,       Bristly  Fqx-tail  Grass. 

8.  verticillaiat  Beauv.        BriHly  Fox- tail  Grass, 
Mankato,  I#e(ber(7.       Rare. 

S,  glauca,  Beauv.        ^* Pigeon-Grass.^'    Foxtail, 
Common,  often  abundant,  throughout  the  state. 

S.  viridis,  Beauv.        *^ Pigeon-Grass.'*  Green  Foxtail,    Bottle-Grass. 
Also  common,  or  abundant,  in  cultivated  ground,  with  the  last. 

5.  Jtalica,  Kunth.        Millet.    Bengal-Grass. 

Becoming  a  bad  weed  in  flax-flelds  in  the  southern  part  of  the  state,  Leihcrg;  New 
Ulm,  Juni. 

CEXCHRUS,  L.        Uedobhog-Grass.    Bub-Grass. 

C.  tribuloides,  L.       *'  Sand- bur.''    Hedgfehoflf-Grass.    Bur-Grass. 

Common,  or  frequent,  in  sandy  lands  along  the  Mississippi  and  Minnesota  rivers. 
(Occasionally  attacked  by  smut,  as  at  Minneapolis  in  1884.) 

ANDROPOGON,  L.       Bbard-Grass. 

A.  furcatuSy  Muhl.        **  Blue- Joint."    Beard-Grass.    Forked  Spike. 

Common,  or  abundant,  throughout  the  prairie  region  of  the  state  :  extending  north- 
east at  least  to  Crow  Wing  county,  Upham,  and  the  lake  of  the  Woods,  Dawson,  Highly 
esteemed  for  hay ;  southwestward  it  is  usually  called  **  Blue-Joint,"  a  name  which 
properly  beIong8  to  Deyeuxla  Canadensis. 

A.  scoparius,  Michx.        Beard-Grass.    Broom-Grass. 
Common,  with  same  range  as  the  last. 

CHRYSOPOGON,  Trin.*       Chrysopogon.    Beard-Grass. 

C.  nutans,  Benth.  (Sorghum  nutans,  Gray.)        Indian  Grass.    Wood-Grass. 
Common,  with  same  range  as  the  two  last ;  making  good  hay. 

*  Chbysopogon,  Trin.  Flowers  loosely  paniculate.  Fertile  spikelets  one-flowered, 


174  TWELFTH   A5YCAL  REPOBT. 


EQUISETACE.E.        Horsetail  Family. 

EQUI8ETUM,  L.        Hoksetail.    Soourlsg-Rceh- 

'E.  Tfrlmikt^ia,  Ehrb..  prolMibly  oe^on  in  this  state  north  of  Uke  Soperior.; 

E.  ar^'eniie,  L.        Common  Horsetail. 
Common  tbroai^oat  the  state. 

E.  praten^^e,  Khrh.        Meadow  Horsetail. 

Tlirou;;bout  tbe  state,  excepting  perbaps  far  souUiward.    MorrisoD  eoanty.  Cpham; 

Hteam^  county.  Campfj^l;  Saint  Paul.  KtUfj/. 

E.  Hvlvaticam,  L.        Wood  Horsetail 

Throogbout  tbe  state  :  common  nortbward.bot  tnfreqaent  far  soutliward. 

;E  palu-itre,  L..  will  probably  be  found  In  tbe  nortb  part  of  tbe  state.* 

E.  liniOHum,  L.        Swamp  Horsetail. 
Common,  or  frequent,  tbrougbout  the  state. 

E.  lafvi^^ataiDy  Braan.        Horsetail. 

Minnear^oUs,  SimmfinA,  Upham;    Bed  river,  near  Saint  Vincent,  Daw$on^  8foU. 
South  and  west. 

E.  liieinale,  L.        Scoorinji^-Rush.    SLave-Grass. 

Common  throughout  tbe  state  ;  very  abundant  along  tbe  banks  of  the  MinnesoU 
river,  P firry. 

E.  varie^atufii,  Schleicher.        Horsetail. 

Throughout  tbe  state,  excepting  perhaps  far  southward.  Near  tbe  Mississippi  rifer, 
Anoka  county.  Upham;  Minneapolis,  Simmons.       Infrequent. 

E.  HclrpoicleH,  Michx.        Horsetail. 

Kange  like  tbe  last,  also  infrequent.  Lapham.  Deep  woods,  St.  Croix  river, 
Parry. 

FILICES.        Ferns. 

POLYPODIUM,  L.        Polypody. 

P.  vulgare,  L.        Common  Polypody. 

Abundant,  or  common,  through  the  north  half  of  tbe  state  ;  freqaent  soatheASt- 
ward,  on  the  rocky  blufTs  of  the  St  Croix,  Mississippi  and  Minnesota  rivers,  and  their 
tributaries  ;  rare  south  westward. 

ADIANTUM,  L.        Maidenhair. 

A.  i>e(latiiin,  L.        American  Maidenhair. 

Frequent,  in  many  places  common  or  abundant,  throughout  tbe  state. 

PTERIS,  L.        Brake  or  Bracken. 

P.  aqiiiHna,  L.        Common  Biake.     Bracken.     Eagle  Fern. 
Common,  or  frequent,  throughout  the  state. 

branches  of  the  panicle,  with,  sometimes,  one  to  three  pairs  of  spikelets  on  the  branch 
below  the  terminal  three.  Fertile  spikelets  with  the  lower  glume  larger  and  eorlaeeons; 
the  second  narrower,  thick,  keeled,  pointed  or  awned  ;  the  third  hyaline  and  empty; 
the  fourth  or  flowerlhg  glume  hyaline  and  awned.  Palet  minute  or  none.  VoMyV 
Orcu^HM  of  U.  S. 
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CHEILANTHES,  Swartz.        Lip-Fbrn. 

C«  lanu^nosa,  Nutt.        Lip- Fern. 

Lapham,  Miss  Cathcart.      Falls  of  the  St.  Grolx,  Parry.       Rare. 

t 

PELL-^A,  Link.        Clipp-Brake. 

P.  gracilis,  Hook.        Slender  Cliff-Brake. 

Throughout  the  state,  but  rare.  Blue  Earth  river,  and  head  of  lake  St.  Croix, 
Parry;  Saint  Paul  (rare),  Miss  Cathcart;  cliffs  forming  the  right  bank  of  the  Missis- 
sippi in  Minneapolis,  also  at  Mlnneopa  falls,  Blue  Earth  county,  I/«(l>era;  lake  Pepin, 
Miss  Manning;  Martin  county,  and  Emmet  county,  Iowa  (rare),  Cratty. 

P.  atropiirpurea,  Link.       Clayton's  Cliff-Brake. 

Throughout  the  state,  but  infrequent.  Stillwater,  Biiss  Field;  Saint  Paul,  Miss 
Cathcart;  Hastings,  Oestlund;  lake  Pepin,  Miss  Manning;  Blue  Earth  county,  Leiherg, 

CRYPTOGRAMME,  R.    Br,      (Allosorus,  Bemhardi,  in  part.) 
Rock- Brake. 

C.  acrostichoides,  R.    Br.  (Allosorus  acrostichoides,  Spren^el.)        Rock- 
Brake. 

Isle  Royale,  lake  Superior,  thence  westward  and  northward,  Gray's  l^anual;  doubt- 
less In  Minnesota. 

ASPLENIUM,  L.        Spleenwort. 

A.  TrichomaneSy  L.       Maidenhair  Spleenwort.    Dwaif  Spleenwort. 

Burnt  Portage,  Dawson  road,  near  the  northern  boundary  of  Minnesota,  Macoun; 
Taylor's  Falls,  Miss  Cathcart;  Lake  City,  Mrs.  Ray.  Throughout  the  state,  but  infre- 
quent. 

A.  ebeneum,  Ait.        Ebony  Spleenwort. 

Taylor's  FhIIs,  Miss  CcUhcart.       Rare.       [Nebraska,  Aughey.] 

[A.  Ruta-muraria,  L.,  and  A.  angustifolium,  Michx.,  should  be  looked  for  in  this 
state.] 

A.  thelyptcroides,  Michx.        Silvery  Spleenwort. 

St.  Croix  river.  Parry;  Stillwater,  Miss  Field;  lake  Pepin,  Miss  Manning;  Blue 
Earth  county,  Leiherg.       East. 

A.  Filix-foeinina,  Bernh.        Lady- Fern. 

Common  (having  diverse  forms,  but  probably  not  permanent  varieties)  In  woodlands 
throughout  ihe  state. 

CAMPTOSORUS.  Link.        Walking-Leaf.    Walking-Fern. 

C.  rhizophylluSy  Link.        Walking-Laf.    Walkingr-Fem. 

Throughout  the  state,  but  rare.  Rocks,  upper  Mississippi  river,  Oeyer;  falls  of 
the  St.  Croix,  Parry;  Taylor's  Falls  and  Duluth,  if  tea  Catlicart;  Stillwater,  Miss  Field; 
Red  Wing,  Oestlund;  lake  Pepin,  Miss  Manning.  [Manitoba,  Macoun;  Nebraska, 
Aughey.] 

PHEGOPTERIS,  Y6e.       Beech-Fern. 

P.  polypodioideSy  F6e.        Common  Beech- Fern. 

Abundant  north  of  lake  Superior,  Roberts;  extending  south  to  the  St.  Croix  river, 
Parry;  Taylor's  Falls  (plentiful),  Miss  Cathcart.     [Manitoba,  Macoun;  Neuraska, 
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P.  hexag^onoptera,  F^e.        Heza^^on  Beech- Fern. 

Lhiiath  ^pleotiful),  Miu  Cathcart;  and  through  ihesoath  hall  of  the  state, but  rare. 

P.  Dryopteri»,  F^^e.        Oak-Fern. 

North  of  lake  Superior  (com moo),  RoberU;  St.  Louis  rifer,  Mrs.  Herrick;  St.  Croix 
river.  Parry,  MU^t  Field;  Taylor's  Falls  rplentlful).  Saint  Paul  (rare).  Jtftet  Cathcart. 
[Manitoba,  Macoun.j 

P.  calcarea,  ¥Ce.*     (P.  Drjopteris,   F^e,  tet.  Robertianam,  Dayenport.) 

Beech -Fern. 

"Collected  in  eastern  Minnesota,  growing  on  slaty  rocks  on  the  [west]  bank  of  the 
St  T>ouis  river,  near  [close  north  of]  the  crossing  of  the  Northern  Pacific  Railway,  by 
MisJi  Ellen  W.  Caltieart.  Formerly  attributed  to  America,  but  not  clearly  known  as 
American  till  now.  It  is  rather  common  in  Europe,  and  has  been  found  tn  the  Hima- 
layan regions  of  Asia.  It  will  probably  be  found  from  Lake  Superior  to  Idaho.  This 
fern  is  very  closely  related  to  the  common  P.  Dryopteris,  and  is  often  eonsidered  a  Tar- 
lety  of  it."  Eaton'9  Ferns  of  yorin  America  :  1880  ;  toI.  il.  p.  277.  Since  this  was  writ- 
ten, a  second  locality  of  this  fern  has  been  discovered  by  3f  r.  E,  If.  Holwan  at  De- 
corah.  Iowa,  where  it  occurs  only  upon  a  space  about  six  feet  square,  "In  the  creTlces 
of  the  north  side  of  a  limestone  bluff."  Arthur  ;  BxilUtin  of  Torrey  Botanical  Club, 
vol.  ix.  p.  50.  Still  more  recently  it  has  been  collected  by  Prof.  J.  Macowi  In  Anticostl 
island,  and  by  Drs.  O.  M.  Dawson  and  R.  Bell  in  the  country  around  and  to  the  east  of 
the  lake  of  the  Woods.    Science,  vol.  ill,  p.  676  (June  6. 1881). 

ASPIDIUM,  Swartz.        Shield-Fern.    Wood-Fkrh. 

A.  Thelypteris,  Swartz.        Marsh  Shield-Fern. 
Common,  or  frequent,  throughout  the  state. 

A,  No veboraccDse,  Swartz.        New  York  Shield- Fern. 

Stearns  county,  Campbell;  lake  Pepin,  Miss  Manning.       Infrequent.       East. 

A.fra^raiiSy  Swartz.        Fragn*ant  Wood-Fern. 

Isle  Royale,  Dr.  Lyons;  Duluth  and  Taylor's  Falls,  Miss  Cathcart;  Kettle  river  in 
T.  42.  R.  20,  Pine  county.  Upham;  falls  of  the  St.  Croix,  Parry;  Pipestone  quarry,  Jf rt. 

Bennett.    [Nebraska.  Aughey.]       North  and  southwest. 

A.  spinulosani,  Swartz.        Spinulose  or  Common  Wood- Fern. 

Throughout  the  state,  but  rare.  Lapham.  Duluth,  Miss  Cathcart;  lake  of  the 
Woods,  Dawson. 

A.  spiiiiilosiiin,  Swartz,  var.  internicdium,  Eaton.        Spmnloae  or  Com- 
mon Wood-Fern. 
Common,  or  frequent,  throughout  the  state,  excepting  far  southward.     Bamsey 
county.  Simmons;  Pine  county,  etc.,  Upham.    [North  of  lake  Superior,  Agastiz;  Nebras- 
ka, Aughcy  ] 

A.  spiiiiilosum,    Swartz,  var.   dilatatuniy  Hornemann.        Spinalose  or 

Common  Wood- Fern. 
Throughout  the  state,  excepting  far  southward.    Falls  of  the  St.  Croix,  Parry; 
Duluth,  Miss  Cathcart;  Cascade  river,  north  of  lake  Superior.  Roberts.    [Manitoba, 
Mcu:(mn;  Nebraka,  Aug^iey.] 

•Phk(}optrki8  calcabea,  Fee.  Rootstock  slender,  cord-iike,  widely  creeping; 
stalks  scattered,  slender,  glandular,  chaffy  near  the  base,  six  to  twelve  inches  high ; 
fronds  herbaceous,  rather  rigid,  minutely  glandular,  deltoid,  four  to  eight  inches  long 
and  about  as  broad  at  the  base,  ternate  ;  primary  divisions  stalked,  pinnate  with  ob- 
long or  ovate-oblong  pinnse,  which  are  plnnately  lobed  or  divided ;  lowest  inferior 
pinna  of  the  lateral  divisions  about  equal  to  the  third  pinna  of  the  middle  dlvlstoa; 
lobes  oblong,  obtuse,  crenately  toothed,  or  if  very  large,  plnnately  lobed  ;  veins  pln- 
nately branched,  sori  small,  nearer  the  margin  than  the  mldTeln.   JBoton's  FenM 
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A.  Boottii , Tuckerman.  (A.  Bpinulosam,  Swartz.  var.  Boottii,  Gray.)     Booti'd 
Wood-Fern. 
Kanabec  county,  Upham,      Infrequent. 

A,  cristatum,  Swartz.       Crested  Wood-Fern. 

Throughout  the  state :  frequent  northward,  rare  southward.  St.  Croix  riTor,  Parry; 
Minneapolis,  Simmon$;  Saint  Paul  and  lake  Harriet  (near  Minneapolis),  MU$  Catheart; 
Blue  Earth  county,  Leiberg,  [Extending  northwest  to  lake  Winnipeg,  EaUm;  Nebras- 
ka, Aughey,] 

A.  Goldianuniy  Hook.       Goldie's  Wood-Fern. 

Minnesota,  Davenport;  Minneopa  falls.  Blue  Earth  eounty,  Leiberg,     Bare.     Bast. 

A.  Filix-mas,  Swartz.       Male-Fern. 

North  shore  of  lake  Superior,  near  Beaver  Bay,  OamphtU.      Bare.      North. 

A.  marsrinale,  Swartz.       Marginal  Shield-Fern.    Everirreen  Wood-Fem« 
Lapham,  Davenport      Infrequent.      [Nebraska,  Aughey.] 

A.  acrostichoides,  Swartz.       Ghristmas-Fem. 
Lapham^  Mies  Catheart      Fort  Snelllng,  Parry,      East. 

A.  LonchitiSy  Swartz.       Holly-Fern. 

South  of  lake  Superior,  Whitney;  doubtless  also  north  of  this  lake  in  Minnesota. 
(Nebraska,  Axtghey.] 

[A.  aculeatum,  Swartz,  Tar.  Braunii,  Doell,  will  also  probably  be  found  in  the  north- 
east part  of  this  state.] 

CYSTOPTERIS,  Bemhardi.       Bladdeb-Febn.    Gtstoftebis. 

C.  bulbifera,  Bemb.       Bolblet  Gystopteris. 
Frequent,  or  common,  throughout  the  state. 

C.  frSLgHis,  Bemb.        Brittle  Fern. 

Also  frequent,  or  common,  throughout  the  state.  Very  yariable  ;  the  form  named 
Tar.  dentata,  Hook.,  has  been  observed  at  Cascade  river,  north  of  lake  Superior,  Rob- 
erto; Taylor's  Falls,  Mise  Catheart;  and  In  Iowa  (common),  Arthur, 

C.  montana,  Bemb.       Biadder-Fem.    Gystopteris. 

In  a  swamp  at  the  sliver  mine  three  miles  up  the  bay  from  Fort  Arthur,  Maeoun; 
probably  also  to  be  found  north  of  lake  Superior  in  Minnesota.  [Deltoid-ovate,  deli- 
cately triplnnate,  and  almost  quadripinnate  fronds,  and  a  long,  slender,  creeping  root- 
stock.   Eaton  in  Wheeler*8  Report  of  Surveys  weet  of  the  One  Hundredth  Meridian,] 

ONOCLE A ,  L.       Sensitive  Fern. 

O.  StruthiopteriSy  HofF.     (Strutbiopteris  Germanica,  Willd.)       Ostricb- 
Jbern. 
Common,  or  frequent,  throughout  the  state,  excepting  southwestward. 

O.  sensibiliSy  L.       Sensitive  FiTn. 

Common  throughout  the  state,  excepting  perhaps  near  its  west  side.  (A  frond 
eighteen  inches  high,  sterile  on  one  side  of  the  stipe,  but  wholly  fertile  on  the  other 
side,  was  found  by  the  writer  in  Todd  county  The  form  called  var.  obtusilobata, 
Torr.,  has  been  noted  at  Taylor's  Falls,  Miea  Catheart,  and  Mankato,  Oedge.) 

WOODSIA,  R.  Br.       Woodsia. 

W.  obtusa,  Torr.        Obtuse  Woodsia. 

Throughout  the  state,  but  local.    Taylor's  FalU  [falls  of  the  St  Croix],  Parry, 
12F 
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(abundant)  Misa  CathearU  Misa  Field;  Rock  county,  Leiherg;  Pipestone  qo&rry,  lira. 
Bennett    [Manitoba,  Biacoun;  Nebraska,  Auohey."] 

W.  Ilvensis,  R.  Br.        Rusty  Woodsia. 

Throughout  the  state,  excepting  far  southward.  North  of  lake  Superior  (abundant^ 
Roberts;  lake  of  the  Woods,  Dawson;  Taylor's  Falls  and  Duiutb  (eommon).  Mist  Cath' 
cart,  31  iM  Field;  Stearns  county,  Afrs.  BlatedeU;  upper  Minnesota  riTer,  Parry;  Bed- 
wood  Falls,  Afiss  Butler.  **  A  dwarf  form,  one  to  three  Inches  high,  yet  fruiting  freely, 
was  common  in  the  clefts  of  the  rocks  on  the  summit  of  Carlton's  Peak."  BoberU, 

[W.  hyperborea,  R.  Br.,  found  by  Prof.  Macoun  on  the  north  shore  of  lake  Superior, 
should  be  looked  for  in  northern  Minnesota.  It  is  nearly  related  to  W.  Ilvenslt,  but  is 
tenderer  in  its  texture,  much  less  chaffy,  and  narrower  in  outline,  with  shorter,  more 
obtuse,  and  less  divided  pinnae .    EaUm*8  Ferns  of  N,  A .] 

W.  glabella,  R.  Br.        Smooth  Woodsia. 

North  of  lake  Superior  (at  Kakabeka  falls),  Macoun;  doubtless  also  to  be  found  in 
northern  Minnesota  ;  Stillwater,  Miss  Field. 

W-Oregana,  Eaton.        Oregon  Woodsia. 

South  shore  of  lake  Superior  and  westward  [Keweenaw  peninsula  and  lake  Winni- 
pegj ;  doubtless  in  northern  Minnesota ;  also  at  Stillwater,  Afiss  Ffe^d. 

W.  8Copulina,  £  iton.*        Rocky  Mountain  Woodsia. 

Collected  by  Miss  Caihcart  at  Duluth,  and  at  Taylor's  Falls  on  the  St.  Crolz  river ; 
Lyons  creek  below  Mlnneopa  falls,  Blue  Earth  county,  Oedge.  ''Growing  In  dense 
masses  on  rocks  and  iu  crevices,  from  Oregon  to  Mono  Pass,  California,  and  extending 
eastward  to  Dacotah,  Minnesota  and  Colorado.  .  .  .  The  largest  specimens  are 
from  Minnesota  and  Colorado."   Eaton's  Ferns  of  North  America, 

DICKSONIA,  L'Her.       Dicksonia. 

I>.  pilosiuscula,  Wiild.  (D.  punctilobula,  Eunze.)       Fine-haired  Monntaiii 

Fern.    Hay-scented  Fern. 

M  iss  Cathcart.       Stearns  county,  CampbsU;  lake  Pepin,  Miss  ManirUng.      Bare. 
Southeast. 

OSMUND  A,  L,        Flowering  Fern. 

O.  reffalis,  L.        Royal-Fern.    Flowering  Fern, 

Frequent  throughout  the  state,  excepting  far  southward.  North  of  lake  Superior 
(common  along  Devil's  Track  river),  Roberts;  Anoka  county,  etc.,  Upham;  Saint  Paul 
and  northward,  Miss  Cathcart,  Miss  Field. 

O.  Claytoniana,  L.        Clayton's  (Interrupted)  Flowering  Fern, 
Common,  or  frequent,  throughout  the  state. 

O.  cinnainoiuea,  L.        Cinnamon-Fern. 

Throughout  the  state,  excepting  perhaps  northwestward.  Common  north  of  lake 
Superior  and  at  Minneapolis,  Roberts;  Anoka  county,  etc.,  Upham;  Taylor's  Palls,  Jf  iit 
Cathcart,  Miss  Field;  Northfleld,  tilce  county,  Chaney;  lake  Pepin,  if  iss  ManrUng. 

*v¥ooD8iA  8C0PULINA,  Eatou.  Root-stocks  short,  creeping,  chaffy,  forming  larg* 
tufts  or  patches  ;  stalks  two  to  four  inches  high,  not  Jointed,  bright  ferrnginoos  near  the 
ba.He,  paler  and  stramineous  upwards,  puberulent  like  the  rachis  and  the  under  snrfaee 
of  the  frond,  with  minute  jointed  hairs  and  stalked  glands ;  fronds  lanoeolale-obloiig, 
four  to  eight  Inches  long,  pinnate  ;  pinnae  numerous,  eight  to  fifteen  lines  long,  obloaff- 
ovate,  sub- acute,  deeply  piunatifld  with  five  to  eight  pairs  of  short  oyate  or  oblong 
obtuse  crenulate  or  toothed  divisions  ;  sori  sub-marginal ;  industum  very  dolleata, 
deeply  cleft  into  narrow  segments  which  terminate  in  short  haln  composed  of  irregiUar 
cylindrical  cells.    .   .    .    Nearly  like  W.  Oregana.    Eatan^s  Ferns  cf  if .  A, 
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OPHIOGLOSSACE^.        Addee's-Tongue  Family. 

BOTBYCHIUM,  Swartz.       Gbaps-Fsrn.    Mookwobt. 

S.  liUnaria,  Swartz.       Moon  wort 

North  shore  of  lake  Superior,  Maeoun;  donbtlessto  be  found  in  northern  Minnesota. 

B.  simplex,  Hitchcock.       Hitchcock's  Grape-Fern. 

Thomson,  Carlton  county  (rare),  M (ss  CathearL  [Abundant  at  Fort  William,  north 
of  lake  Superior,  Biciccun,]      North. 

[B.  lanceolatum,  Angstroem,  and  B.  matrlcar1»rollum,  Braun,  probably  occur  in 
northeastern  Minnesota.  The  latter  is  distinguished  from  B.  lanceolatum  by  haTing 
the  sterile  segment  petloled,  diverging  but  little  and  embracing  the  fertile  when  young, 
oblong  and  only  in  the  largest  plants  deltoid,  with  its  dlTlsions  and  lobes  oblong  or 
OTate  and  obtuse  ;  panicle  with  stalk  usually  half  as  long  as  the  sterile  segment,  and 
aometimes  longer  than  it ;  and  by  its  fruiting  two  or  three  weeks  earlier.   Eaton's 

B.  Yirgriiiianum,  Swartz.       Yirffinia  Grape-Fern.    Rattlesnake  Fern. 
Frequent,  or  common,  throughout  the  state. 

B.  tematum,  Swartz.   (B.  lunarioides,  Swartz.   B.  australe,  R.  Br.)       Ter- 
nate  Grape- Fern. 

Throughout  the  state,  but  Infrequent.  St  Croix  river,  Parry;  St  Croix  Falls  (rara), 
JfiM  Field;  lake  Pepin,  Miss  Manning;  near  Lake  Crystal  (station  now  obliterated), 
Jjeiherg;  lake  of  the  "Woods  at  mouth  of  Rainy  river,  Davown,  [Var.  obllquum,  Milde, 
and  Tar.  dissectum,  Mllde,  probably  also  occur  In  this  state.] 

OPHIOGLOSSUM,  L.       Adder's  Tongue. 

O.  vulsratuin ,  L.       Adder VTongrue. 

Lake  ot  the  Woods  at  mouth  of  Rainy  river,  with  the  last,  DawBon,      Rare. 

LTCOPODIACEiE.        Club-Moss  Family. 

liTOOPODIUM,  L.       Club- Moss.    Trailing  Evergreen.' 

li.  lucidulum,  Michz.        Shininfi:  Club-Moss. 

Mouth  of  Devil's  Track  river,  lake  Superior,  and  on  Carlton's  Peak  (abundant), 
BoberU;  lake  of  the  Woods.  Dawnon;  Kettle  river.  Pine  county  (commonX  Upliom;  St. 
-Croix  river.  Parry;  Blue  Earth  county,  Leiberg.  [Uesper,  Iowa,  Mrs,  Carter;  the  sole 
species  of  this  genus,  and  Its  only  locality,  known  in  Iowa,  Arthur,]      North. 

li.  Selagro,  L.       Fir  Clab-Mosfl. 

North  shore  of  lake  Superior,  Juni,  RoherU.      Rare.    .  North. 

li.  inundatuin ,  L.       Marsh  Club-Moss. 

Palisades,  north  shore  of  lake  Superior,  JunU  Stillwater,  Miss  Butler, 
North. 

li.  annotinuiiiy  L.       Club-Moss. 

Common  through  the  north  part  of  the  state ;  extending  southwestward  to  Pine 
«onoty  (common),  Upham,  and  the  sources  of  the  Mississippi,  Houghton, 

Xi.  deudroideuni,  Michz.       Tree-like  Club- Moss.    Ground-Pine. 

Common  northward,  extending  southwest  to  Wadena  county  ;  the  most  plentiful 


180 

Lm  daTatam,  L.       ComiiKm  C.ol>-M(Mf. 

CoiiuB#n  ooftbward.  ertcndfng  th«  lootli  st  leaat  to  Flse  eooBty. 

L.  complanataiiLy  L.       Clob-Moct.    Fetioon  Groaad-Fiait. 

ConuDon  oorttavard  ;  ezteodlnc  tooth  to  Wadena  and  Pine  eodatles  (sext  te 
daaee  aft^r  L.  deodroideam.  Mkhx.).  Upham.    Tkii  and  the  three  spedet  aext 
eedloc  Af^  boonded  within  Dearly  the  tame  Umitt  at  the  pinet,  tpmee  aad  ir. 

Ii«  eomplanatam,  L.,  rar.  sabinaefoli am.  Spring.      Qab-MoH.  GrooBd- 
Fir. 
Freqaent  far  Dorthward  ;  apper  Mlafittippl  rirer,  Garrimm, 

SELAGINELLE^. 

8ELAGIXELLA,  BeaoT.        Dwabf  Club-Mo68.    Sklagutklla. 

S.  selaginoides.  Link.        Dwarf  Clab- Mom. 

Isle  Boyale.  Dr.  Lyont;  oortb  shore  of  lake  Superior,  Afacoua;  donbUeMtolMfoviid 
io  northern  Mlonesota. 

8 .  mpestris,  Sprinfj^.         Dwarf  Club- Mom. 

Throughout  the  state.  Lake  ef  the  Woods,  Davcmm;  Morrison,  Benton  and  Steam* 
eoQDtles,  Upham;  upper  Minnesota  rirer  and  falls  of  the  St.  Croix,  Parry;  Bloe  Earth 
county,  Ltifj^.rg;  Redstone,  near  New  Ulm,  JunU  Redwood  Falls,  Miu  Butltr;  Pipeetooe 
quarry,  Mr$.  Bennett 

[S.  apus,  Spring,  will  probably  be  found  in  the  south  part  of  the  state.] 

[ffloetet  laeustris,  L..  I.  ecbinospora,  Durieu,  var.  Braunii,  Eogelm  ,  L  riparia,  Bn- 
gelm.,  and  I.  rnelanepoda,  J.  Gay,  should  be  looked  for  in  this  state.] 

MARSILIACE^. 

JVIARSILIAy  Lam.        Marsilia. 

M.  veHtita,  Hook.  &  Grev.*        Marsilia. 

'*Dry  Hwamps  in  the  prairies  near  Devil's  lake,"  in  northeastern  Dakota,  Qtjftr; 
*'nearthe  MisHissippi  river,"  in  Iowa,  Dr.  Cousene;  probably  also  in  Minnesota.  (See 
notes  on  tills  species  in  Arthur*8  ConlrihiUiojUi  to  live  Flora  of  lowa^  No.  VI.) 

[Prof.  Eaton  writes  that  the  Marsilia  cited  as  collected  by  Geyer  Is  the  original 
of  M.  mueronata,  Braun  ;  but  it  is  regarded  by  Prof.  Eaton  as  a  form  of  M.  vMtita,  M 
at  first  determined  by  Dr.  Torrey,  differing  from  the  ordinary  type  in  haying  longer 
peduncles  and  less  hairy  sporocarps.  M.  uncinata,  Braun,  is  found,  according  to  Frof. 
Eaton,  in  Texas,  Louisiana  and  Florida.] 

SALVINIACE^. 

AZOLLA,L.       AzoiiLA. 

A.  Caroliuianay  WiUd.        Azolla. 

Lapham.  [The  range  of  this  species  is  stated  by  Prof.  Eaton  In  the  Botany  of 
California  to  be  from  ''Oregon  to  Arizona,  eastward  to  the  Atlantic,  and  southward  to 
Brazil."] 

*Mauhilia  VR8TITA,  Hook.  &  Grcv.  Leaflets  broadly  cuneate,  osually  hairy,  enUre» 
2  to  7  lines  long  and  broad ;  petioles  1  to  4  inches  long ;  peduncles  free  from  the 
petiole  ;  sporocarps  solitary,  short-peduncled,  about  2  lines  long,  very  hairy  when 
young  :  upper  tooth  longest,  acute,  straight  or  curved  ;  lower  tooth  obtuse,  the  siniis 
between  them  rounded.     .    .    .    Oregon  to  Texas.   Eaton  in  Botany  ctf  CaUfomkL 
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APPENDIX. 

• 

Since  the  date  of  the  acknowledgments  made  on  page  10,  con- 
tributions to  this  catalogue  have  been  received  from  Mrs.  C.  L. 
Herrick,  of  Minneapolis;  Mr.  A.  W.  Jones,  of  the  state  university; 
Mr.  W.  H.  Kelley,  of  Saint  Paul;  and  Mr.  0.  W.  Oestlund,  of  Min- 
neapolis. Three  varieties  of  grasses,  described  by  Dr.  Yasey,  are 
first  published,  with  his  permission,  on  pages  161  and  172.  Mr. 
Xelley  also  supplied  a  copy  of  notes  on  the  '^  Botany  of  Winona 
county,"  by  J.  C.  Norton,  M.  D.,  printed  in  the  Winona  Bepub^ 
lican,  July  14  to  Sept.  22,  1857,  including  a  list  of  211  species. 
Several  of  these  are  accessions  to  the  foregoing  catalogue,  while 
for  other  species  their  known  geographic  range  in  this  state  is  ex- 
tended. Items  from  this  source,  and  others  sent  by  correspond- 
ents too  late  for  insertion  in  their  regular  places,  are  as  follows: 

li'asturtiuni  obtusuni,  Nutt       Water- Cress. 

Winona  county,  Norton;  Mlnnehaba  falls,  Miss  Butler,      South. 

-Cardamine  rotundifolia,  Michx.  (Includinfi:  C.  rhomboideai  var.  porparea, 
Torr.)        Mountain  Water-Cress. 
Winona  county,  Norton,      Infrequent. 

Arabis  petrsea,  Lam.       Rock  Cress. 

Winona  county,  Norton,   [Ranging  from  southern  Michigan  to  the  shores  of  lake 
'Superior,  Isle  Boyale,  and  far  northward.] 

Hypericum  perfoi'atum,  L.        Common  St.  JohtCt-icort. 
Winona  county,  Norton.      Infrequent.      South. 

JStellaria  uliginosay  Marr.        Swamp  Stitchwort. 

Fond  du  Lac,  at  west  end  of  lake  Superior,  Afrs.  HerricK      North. 

Cassia  Marylandica,  L.       Wild  Senna. 
Winona  ceunty,  Norton,      Infrequent.       South. 

-Cassia  nictitans,  L.       Wild  S'^nsitive- Plant. 
Lily  lake,  Stillwater,  M iss Butler,      Rare.       South. 

AMMANNIA  humilis,  Michx,       Ammannia. 
Lake  City,  Oibson,       Infrequent.       South. 

•Cornus  florida,  L.        Flowerinfr  Dogwood. 

Upper  Mississippi  river,  Oarrison;  northern  Minnesota,  SargenVs  Catalogue  0/  the 
Forest  Trees  of  N.  A.;  ^^jnsey  county,  Winchell.       Rare.       South. 

Xiepachys  columnariSy  Torr.  &  Gray,  var.  piilcherriina^  Torr.  &  Gray. 

Lepachys. 

Red  river  valley  near  Saint  Vincent,  SeotL  West.  LDiffers  only  in  having  a  part 
or  even  the  whole  upper  face  of  the  ray  brown-purple  ;  varies  southward  into  more 
slender  and  branching  forms,  some  with  rays  reduced  to  a  quarter-inch.  CHray^s  Syn- 
-optical  Flora  ofN.A.] 

^uercus  nisrra,  L.        Black  Jack  or  Barren  Oak. 

Southern  Minnesota,  Sargent's  Catalogue  of  the  Forest  Trees  of  N,  A, 
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Additional  Localities. 

Nelamblam  lateum,  Wllld.:  In  lake  Pepin  near  Frontenae,  JfiM  Jfofmlna.  Jfrt-Hoyi 

Cardamine  pratensis,  L.;  Winona  county,  Norton, 

Oxalis  Acetotella,  L.;  Winona  ooonty,  JVorton.  [Kxtendiag  womh  Id  mebigAii  to 
lake  St.  Clair.] 

Trifolium  hybridum,  L;  Minneapolis,  A.  W.  Jones. 

Desmodlum  rotondirolium,  DC.:  Winona  county,  Norton, 

Vicia  sativa,  L.;  Wastiington  county,  Minneapolis  and  Saint  Cloud. 

Spiraea  tomentosa,  L.;  Winona  county,  Norton. 

Myriophyllum  heterophyllum,  Micbx.:  West  Saint  Paul,  Jf  iM  BuUer. 

CEnotbera  fruticosa,  L.;  Winona  county,  Norton;  Waseca  county,  Miu  ThraXL 

Berula  anKustifolia,  Kocb  ;  Winona  county  (abundant  in  cold  spring  brooks,  nA 
most  abundant  In  tbe  coldest  water),  Norton. 

Cepbalauthus  occidental^,  L..-  Winona  county,  Norton, 

Houstonia  purpurea,  L.,  var.  ciliolata,  Gray  :  Winona  county,  JTorton. 

Solldago  ulmifolla,  Mubl. ;  Rice  county  (rare).  Chancy, 

Ambrosia  trlflda.  L.,  var.  integriXolia,  Torr.  &  Gray  ;  common  io  the  Bad  river  fal* 
ley,  Lcilitrg. 

Heliantbus  blrsutus,  Kaf. ;  Rice  county,  Chaney. 

Coreopsis  tricbosperma,  Micbx.;  Saint  Cloud,  CamphtXl. 

Lobelia  cardinalis,  L.;  Owatonna,  Steele  county,  Chaney. 

Asclepiafl  vertlcillata.  L. ;  add  :  common  south  westward. 

Cycloloma  platyphyllum,  Moquin  ;  bank  of  Cannon  river,  Northfleld,  Bice  county^ 
Chaney. 

Cbenopodlum  capitatum,  Watson  ;  Stockton  quarries,  near  Winona,  Hdbfnirer. 

Froelicbia  Fleridana,  Moquin  ;  near  Red  Wing.  Sandherg, 

Polygonum  Vlrglnlauum,  L.;  Ramsey  county.  Ot%tlundL 

Dioscorea  villosa,  L;  Red  river  valley,  Lciherg. 

Sporobolus  asper,  Kunth  ;  Minneapolis,  Oeetlund. 

Corrections  in  Nomsnclaturb. 

Prof.  C.  S.  Sargent  bas  kindly  permitted  tbe  perusal  of  proofs  of  his  Catalogue cfthe^ 
Forest  Trees  of  North  America,  a  report  soon  to  be  published  for  the  Tenth  Census  of 
tbe  United  States,  according  to  which  several  changesin  nomenclature  are  required  by 
species  in  thi.H  catalogue,  making  them  read  thus  :  Qukbcus  obtusiloba,  Michx. ;  Q. 
PBINOIDE8,  wind.,  (Q.  Prinus.  vars.  acuminata,  Micbx.,  and  humillH,  Marshall) ;  Bktu- 
LA  pAi'YBiFERA,  Marshall  (B.  papyracea.  Ait.) ;  Alnus  incan a,  Wllld.  [only  the  type 
occurs  here,  wblle  var.  virescens,  Watson  (var.  glauca,  Regel,  in  part),  ranges  from  the 
Saskatchewan  to  liritish  Columbia,  and  thence  south  in  the  mountains  to  New  Mexieo] ; 
Alnu.s  srbrulata,  Wllld. ;  and  Abies  balsamra.  Miller.  Of  Populns  balsamlfera,  L.,. 
var.  candicans,  Gray,  Prof.  Sargent  writes :  "  Rare  and  perhaps  unknowa  In  a  wild 
state  ;  very  common  in  cultivation." 

Review  of  the  Catalogue. 

The  total  number  of  plants,  including  both  species  and  yarie-^ 
ties,  enumerated  in  this  catalogue  and  appendix,  is  1650,  belonging^ 
to  557  genera,  and  representing  118  families  or  orders.  Seven- 
tenths  of  the  whole  are  exogenous:  of  which  480  are  polypetaloas, 
512  gamopetalous,  149  apetalous,  and  14  gymnospermous.  Of  the 
remaining  three-tenths  427  are  endogenous,  and  68  are  yascolar 
cryptogams. 

One-twelfth  of  this  flora  consists  of  introduced  species,  namber- 
ing  138:  of  which  120  are  exogenous,  54  being  polypetalons,  4^ 
gamopetalous,  and  22  apetalous;  and  18  are  endogeiioiis.  Tkb 
twelve  orders  contributing  most  to  this  number  are  CompoaitsB,  18; 
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Graminese,  17;  Cruciferad,  12;  Caryophyllacesd,  9;  Leguminosae,  9; 
LabiatsB,  8;  PoIygonacesB,  7;  Solanacese,  6;  Chenopodiaceae,  6;  Mal- 
Taceae,  5;  Umbelliferae,  5;  and  Borraginaceae,  5.  One  order  and 
fifty-five  genera  are  represented  only  by  introduced  species;  leaving 
117  orders,  502  genera,  and  1512  species  and  varieties,  occurring 
indigenously  in  this  state. 

Counting  only  indigenous  plants,  the  twelve  largest  orders  are 
as  follows:  Compositae,  204;  Gyperaceae,  129;  Gramineae,  122;  Legu- 
minosaB,  62;  RosaceaB,  62;  Rananculaceae,  45;  Filices,  43;  Orchid- 
aceae,  41;  CruciferaB,  39;  Liliaceae,  39;  Scropbulariaceae,  37;  and 
Ericaceae,  34;  making  857,  or  nine-sixteenths  of  our  native  fiora. 

Again  counting  only  indigenous  species  and  varieties,  the  forty 
largest  genera  are  Garex,  89;  Aster,  34;  Solidago,  28;  Polygonum, 
20;  Ranunculus,  18;  Viola,  17;  Potamogeton,  16;  Helianthus,  15; 
Juncus,  15;  Potentilla,  14;  Salix,  14;  Aspidium,  13;  Asclepias, 
Habenaria,  and  Panicum,  each  12;  Euphorbia,  Quercus,  and  Scir- 
puSy  each  11;  Anemone,  Rubus,  Galium,  Artemisia,  Gerardia, 
and  Gentiana,  each  10;  Erigeron,  Vaccinium,  Pyrola,  Eleocha- 
ris,  and  Poa,  each  9;  Arabis,  Hypericum,  Astragalus,  Desmodium, 
Ribes,  Gornus,  Cnicus,  Trillium,  Gyperus,  Elymus,  Equisetum,  and 
Lycopodium,  each  8.  In  thirty-one  of  these  genera,  including  the 
first  three,  no  introduced  plant  is  found. 

Of  the  412  species  in  Sargent's  Catalogue  of  the  Forest  Trees  of 
North  America  [north  of  Mexico],  81  occur  indigenously  in  Minne- 
sota; but  eight  of  these,  though  becoming  trees  in  some  portions  of 
the  United  States,  do  not  here  attain  a  tree-like  size  or  habit  of 
growth,  while  forty-eight  (mostly  noticed  on  pages  13  to  15)  be- 
come large  trees,  at  least  forty  or  fifty  feet  high.  Besides  these, 
about  125  indigenous  shrubs  belong  to  this  flora,  making  its  whole 
number  of  woody  plants  about  206.  Two  species  of  Smilax  are 
the  only  endogenous  plants  in  this  number. 

In  the  statements  of  geographic  range  northward,  very  im- 
portant aid  has  been  derived  from  lists  by  Prof.  John  Macoun,  of 
plants  found  in  British  America  north  of  Minnesota,  published  in 
Beports  of  Progress  of  the  Geological  and  Natural  History  Survey 
of  Canada  for  1875-76,  1878-79,  and  1879-80;  from  his  Catalogue 
of  Canadian  Plants;  Part  L  Polypetalce,  published  as  a  report  of 
the  same  survey,  in  1883;  and  from  manuscript  notes,  communi- 
cated by  Professor  Macoun,  respecting  the  divisions  of  the  flora 
after  Polypetalae.  Toward  the  east,  south  and  southwest,  similar 
aid  was  found  in  Wheeler  and  Smithes  Catalogue  of  the  Pha^noga* 
tnaus  and  Vascular  Cryptogainous  Plants  of  Michigan:  1881  (con- 
taining 1634  species  and  varieties,  of  which  1476  are  indigenous); 
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COHPARISOK  WITH  OTHER  StATBS  AHS  WITH  EcTBOPl. 
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G,  D.  Swezey's  Catalogue  of  the  Phcenogamous  and  Vascular  Cryp* 
togamous  Plants  of  Wisconsin^  forming  chapter  V  in  Geology  of 
Wisconsin^  vol.  I:  1883  (containing  1473  species  and  varieties,  of 
which  1337  are  indigenous);  J.  C.  Arthur's  Contributions  to  the  Flora 
of  Iowa,  numbers  I  to  VI:  1876  to  1884  (containing  1210  species  and 
varieties,  of  which  1097  are  indigenous);  and  Prof.  Samuel  Aughey's 
Catalogue  of  the  Flora  of  Nebraska:  1875  (containing  1718  species 
and  varieties  of  phsenogams  and  vascular  cryptogams,  of  which 
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1648  are  indigenous).    Acknowledgment  is  also  doe  io  Mr.  Arthur 
for  valuable  information  and  suggestions  during  this  work. 

The  preceding  table  presents  comparisons  with  the  four  stale- 
catalogues  mentioned;  and  also  with  the  Botany  of  California  (1876- 
and  1880;  by  Brewer,  Gray,  and  Watson;  2894  species  and  33^ 
yarieti^s,  including  introduced  plants);  with  the  dora  of  New  Eng- 
land, as  indicated  by  Gray^s  Manual  (approximately  1364  species- 
and  varieties  of  native  phaenogams,  243  introduced  phsenogamSf 
and  74  vascular  cryptogams);  and  with  the  flora  of  Europe,  so  &r 
as  it  is  represented  in  that  of  the  northern  United  States,  also- 
shown  by  Gray^s  Manual.  From  this  table  it  appears  that  290  spe- 
cies and  varieties  of  the  indigenous  flora  of  Minnesota  are  also  found 
native  in  Europe;  1048  in  New  England;  1210  in  Michigan;  1176  in 
Wisconsin;  949  in  Iowa;  1091  in  Nebraska;  and  335  in  California. 

In  submitting  this  catalogue  to  readers,  students  and  botanists, 
it  seems  desirable  to  repeat  that  it  claims  to  be  merely  a  report  of 
progress  in  an  unfinished  work.     It  is  hoped  that  its  publication 
will  incite  all  the  workers  in  this  field  to  increased  efforts,  so  thai 
the  final  report  of  this  part  of  the  state  survey  shall  be  made  as- 
complete  and  accurate  as  possible.    The  cryptogamic  vegetation, 
as  mosses,  liverworts,  lichens,  fungi,  and  algae,  will  there  be  cata- 
logued; and  within  the  province  of  the  present  work,  there  will  be- 
incorporated  additions  and  corrections,  as  well  as  extension  or  more- 
exact  limitation  in  statements  of  the  range  of  species,  so  far  as- 
known.     For  this  purpose,  botanists  are  requested  to  keep  full 
notes  of  all  observations  that  supplement  or  amend  this  catalogue, 
and  to  send  them,  together  with  specimens  of  plants  found  in  Min* 
nesota  but  not  herein  recorded,  to  Prof.  N.  H.  Winchell,  curator 
of  the  state  university  museum,  Minneapolis. 

Probably  about  a  tenth  part  of  the  total  phasnogamons  flora 
of  the  state  remains  yet  to  be  noted  in  neglected  nooks,  in  marsh,. 
dense  woods,  cool  ravines,  on  cliffs  and  hills,  in  streams  and  lakes. 
Numerous  species  and  varieties  new  to  science  quite  certainly  await 
discovery;  and  it  will  be  interesting  in  many  cases  to  compare  our 
common  and  well  known  plants  with  specimens  of  the  same  gath- 
ered in  distant  portions  of  the  country,  or  even  in  this  region  under 
differing  conditions  of  soil,  moisture,  or  shade.  The  greater  part 
of  the  accessions  must  be  expected,  of  course,  near  the  borders  of 
the  state,  being  often  species  that  are  common  or  frequent  beyond 
our  limits  but  extend  only  scantily  into  Minnesota. 
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Beech-Fern,176. 
Beggar's  Lice, 

108. 

Benrar-tlcks,8a> 
BeiInower,92. 
Bellwort.  146. 
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Button-bush,  67, 
182. 

Button  Snake- 
root.  60, 68. 

Buttonwood, 
125. 

Cacalla,  86. 

CACTACEiE.  59. 

Cactus  fami- 
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Cowslip,  96,  97. 
••Cowslip."  20. 
Cow- Wheat, 

102. 
Crab-Apple,  6, 

53. 
Crab'OrcM, 

172. 

Cranberry,  16, 

92. 

Cranberry- 
tree,  66. 

Cranesbill,  96. 

Crassulagbs, 

66. 

CratAgus,  62. 

Creeping  Snow- 
berry,  93. 

Crepis,  90. 

Cress,  23,  24, 26, 
181. 

"Crocus,"  17. 

Cbowbbbrt 

FAMILY,  124. 

Crowberry,  124. 
Crowfoot 

FAMILY,  17. 
Crowioot,  18, 19. 
CrUCIFB&£,  23>. 

Cryptogramme, 

176. 
Cryptotnnla, 

63. 
Cuekoo  Flower, 

24.182. 
CUCURBTIA- 

CEJR,B», 

Cudweed.86. 
Culvert  Pliysie, 

100. 

Cup-Plant.  78. 

CUPUUrULB, 
126. 

Currant,  H. 
Cosenta,  no. 
Cut-grass,  14, 

159 
CycIolomA,  116, 

182. 
Oymoptenis, 

14,61. 

Oynogloesnm, 

108. 

rCyntbta,89.] 
Ci 

160. 
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Cypenu.  ISO. 
Oypripedlum, 
142. 
GjstopCerls,  177. 

DaetylU.m, 
Daisy  Plea- 

baoe,  74. 
Daisy,  Ox  eye, 

16.  M. 
Dakota  Potato, 

47. 
Dakota  Turnip, 

42. 

Dalea,42. 
Dalibarda,  61. 
Dandelion,  (80,) 

OL 

Danthonia,  170. 
Darnel,  100. 
Datura^  112. 
DounM.OO. 
Dead-NUOeAW, 
Deerberry.  0). 
Delphinium,  20, 
Dentaria,24. 
Deschampsia, 

171. 
De)>manthus,4S. 

DUMIDS,  11. 
De8ino<llum,46, 
182. 
•Dewberry,  52. 
Deyeuxia,  162. 
Diarrhena,  166. 
Dieentra,  23. 
Dicksonia.  178. 
Dldlplis,  68. 
DierYllla.  65. 

DlOSOORSA- 
CBiB,  143. 

Dloscorea,  143, 

182. 
[Diplopappus, 

73.74.] 
DmACSJB,  68. 

Dtpaacus,  68. 
Dirca,  121. 
Dock.  (78.)  120. 
Dockmackle,66. 
Dodder,  lio. 
Dodecatheon, 
07. 
Dogbane 

FAMILY,  113. 

Dogbane,  113. 
Dog  Fennel,  84. 
Dog'a-tooth 
Violet.  146. 
Dogwood 

VAMILT,  64. 

Dogwood,  61, 

181 

Dogwood,  Poi- 
son, 37. 

Door- weed,  119. 
Draba,  26. 
Dracocepha- 

lum,  106. 
Dragon-Arum, 

134. 
Dragon-head, 

106. 
Dragon-root, 

134. 
Drop-seed 

Grass,  160, 161. 
Dbosbbacbs, 

80. 
Drosera,  30. 

Drv  Htr».w. 


Duckweed 

VAMILT,  136. 

Duek  weed,  136. 

Duiichlum.  ISO. 

Dutchman's 

•Breeches,  23. 

Dutchman's 
Pipe.  116. 

Dwarf  Club- 
Moss.  180. 

Dwarf  Dande- 
lion, 80. 

Dyer's  Oleav- 
♦»rs,  67. 

Dysodla.  83. 

Eagle  Fern,  174. 
Bastet -flower, 

1". 

Eatonia,  106. 
Echinacea,  8a 
Eohinocystls, 

50. 
Eoblnodorus, 

138. 
Echlnosper- 

mum,  14, 107. 
Eel-grass.  139. 
Elaaoitagejb, 

121. 
Elaeagnus,  14, 

121. 

Elder,  (63,)  66. 
EUecm^pane,  78. 
Eleocharls,  ISO. 
ElCTatlons,  11. 
I£lll8ia,  109. 
Elm,  124. 
Etodes,  31. 
Elymus,  14,  169. 
Empetkacejb, 

124. 

Empetrum,  124. 
Enchanter's 

Nightshade,  67. 
Epigaa.  93. 
EpUoblum,  67. 
Equisbtagbjb, 

174. 

Equlsetum.  174. 
Kragrostis,  167. 
Erecbtltes,  86. 
Ebicacbjb,  92. 
Erigeron,  74. 
Eriocaulona- 

CBJB,  149. 
Eriocaulon,  149. 
Eriophorum, 

152. 

Erodtum,  36. 
Eryngium,  60. 
Eryugo,  60. 
Erysimum,  26. 
Erythronlum, 

146. 

Euonvmus,  39. 
Eupatorium,  70. 

EUPHOBBIA- 
CBJC,  123. 

Euphorbia,  14, 
123. 
Euphrasia,  102. 

EVrNING- 

Primrosr 

FAMILY,  57. 

Evening-Prim- 
rose, 57. 

Evergreen, 
Trailing,  179. 

Rverlasting,  86. 

RvorlAj«tinflr 


Eyebright,  102. 
Foifopyrum. 

120l 

Fagus,  127. 
FalBe  Aeacia, 

43. 

False  Asphodel, 

146. 

False  Beech- 
drops.  06. 

False  Buck- 
wheat, 12a 

False  Dragon- 
head, 106. 

Fcdee  Flax.  27. 

False  FozglOTe, 
101. 

False  Orom- 
well,  106. 

False  Helle- 
bore, 144. 

False  Indigo,  43, 

47. 

False  Lettuce, 
91. 

False  Loose- 
strife, 68. 

False  Blaliow, 
34. 

False  Miter- 
wort,  56. 

False  Nettle, 

126. 

False  Penny- 
royal, 103. 

False  Pimper- 
nel, loa 

False  Red-top, 
167. 

False  Rice,  150. 

False  Rue- 
Anemone,  20. 

False  Solomon's 
Seal,  146. 

False  Spike- 
nard, 145. 

False  Sunflow- 
er, 79. 

FecUher  Oera^ 
nium,  117. 

Feather-Grass, 

163. 

[Fed  la,  68.] 
Fennel-flower, 
21. 
PKRM8, 174. 

Kescue-Grass, 

168. 

Festuca,  168. 
Fetid -Currant, 

54. 
Fetid  Marigold, 

83. 
Fever-wort,  66. 

FlOOIDBJE,  33. 
FiGWOBT 

FAMILY,  98. 
Figwort,  99. 
Filbert,  127. 
FIL1CB8,  174. 
Fimbristylis, 

152. 
Finger-OroM, 

172. 

Florin,  161. 
Fir,  15. 133. 
Fire  Pink,  31. 
Fire-weed.  57,86. 
Five -Finger,  49. 

FivA-lA».r  Ivv 


Flag,  Bine,  148. 

Flag.  Sweet,  136. 

Flax  family, 
86. 

Flax,  36, 88. 

Fleabane/ri. 

Floating  Heart, 
lis. 

Fiower-de- 
Luc^,  148. 

Flower  of  am 
Hour,  34. 

Flowering  Dog- 
wood, 181. 

Flowering  Fern, 

178. 
Flowering 

Raspberry,  61. 
Fly-Honey- 
suckle. 60. 
Foe-fruit,  103. 
FoUe  AYoine, 

15a 
FooVa  Par$ley, 

61. 

Forest,  13, 188. 
Forget-me-not, 

107. 
Forked  Spike, 

178. 
FUUB-O'CLOGK 

FAMILY,  116. 

Fowl  Meadow- 

Grass,  I66, 167. 
Foxglove, 

False,  101. 
Foxtail  Grass, 

160, 173. 
Fragaria,  61. 
Fraxinus,  116. 
Fresh-water 

Cord-Grass,  14, 

161. 
FroBlichia,  118, 

182. 
Fbog'8-bit 

FAMILY,  139. 

Frost- weed,  30. 

FUMABlACBfi, 
23. 

FumarUi,2B, 
Fumitory 

FAMILY,  23. 

Fumitory,  23. 
FuMGI,  10,  186. 

Gatllardla,  14, 

83. 

QcUeop8ia,  106. 
Gallngale,  160. 
Galium.  67. 
Garget,  116. 
Garlic,  147. 
Gaultheria,  93. 
Gaura,  14.67. 
Gay  Feather, 

68,69. 
Gayiussacia,  92. 

GBlfTIAir  FABl- 
ILY,  112. 

Gentian,  112. 
Gbntianackje, 

112. 
Gentiana,  14, 

112. 
Gbbaniacbe, 

Geranium 

FAMILY,  36. 

Geranium,  36, 
(in  \ 


Germander,  103. 
Cterman  ilf  ud- 

wort,  106. 
Geum,  4». 
Giant  Hyssop, 

106. 

Oiil,  106. 
^'Oinger-rooU* 

70. 
OiiraBKO 

family,  63. 
Ginseng,  68. 
Glade  Hallow, 

34. 

Olanwort,  117. 
Glaux,  97. 
Qlyceria.  166. 
Glycyrrhtza,  46. 
Gnaphaliom,86. 
Qoal*$-Beard, 

80. 

Goats'  Rue,  48. 
Golden  Alexan- 
ders, 62. 
Golden  Aster, 

78. 

Golden  Bag- 
wort.  87. 

Golden-rod,  75i 
182. 

Golden  Saxi- 
frage, 56. 

Goldthread,  20. 

Qood'Kino- 
Henry,  117. 

Goodyera,  140. 

Goos«*berry,  64^ 

GOOHXFOOT 
FAMILY,  116. 

Goosefoot,  lit. 

Goose -Grass, 
67,119. 

•Gosling,"  17. 

GOUBD  FAM- 
ILY, 50. 

Grama,  164. 
GRAMINEJe,  14, 

150. 

Grape,  6,88. 
Grape  Fern,  179. 
Graphepho- 

rum,  166. 
Grass  family,. 

(14,  16,)  150,  181. 

Grass  of  Par- 
nassus, 56. 

Grass  Pink,  141. 

Gratloia,  99. 

Greek  Valerian, 
100. 

Greenbrier,  143. 

Green  Milk- 
weed, 116. 

Grindella,  14, 77. 

Gromwell.  107. 

Ground  Cherry, 
111. 

Ground  Fir,  18a 

Ground  Hem- 
lock. 134. 

Ground /ry,  106. 

Ground  Laurel, 
93. 

Ground -nut,  6, 
47,63. 

Ground-Pine, 
179. 180. 

Ground  Plum, 
43. 

Groundsel,  86. 
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Uaokroftlack, 

133. 
B£HODORA- 

B>lr-Grau,  160. 


HalobaoxiE, 


Harebell,  91. 


Hawliweed.'  is. 
Hawthorn,  G2. 

HBV-iCenMd 

Buiel-nut,  127. 
"Headache- 

Heal-all.ios. 

Hearticied.  lin. 

BRATHFAmLI 

Hededma.  IM. 
Hedgfhoii- 

Tledie-'Uyiaop, 

He'dKe  NetlLe. 

IM. 
HedT»ruin.4B. 
Heleiiliim.  M 
Hpllanthemum 

Di-ilanlhus,  U, 


Hem] lick  Pan- 

8prac«,  IK. 
Jiemp.im,  IIB,) 

Jfemp-iVfUle, 

He  pal  lea.  IB. 
HerMleuni.  80. 
Berhltobert.se. 

HiTi's-Graa*. 


HnttPea-iiut.iT. 
HoB'i- Fennel, 


HollT.te. 

HolTGran.'lTl. 

Honewart,  63. 


Hsnie  OentUn, 


Hone  mil.  i;<, 

Hoiackla,  41. 
HouDd's- 
TODKUe  ice 

Houatonla.  fir, 

Huchleberi7,ll 


ILICINBK.  B5. 

Ilysanthes.  MM. 
Impatient.  36. 

Indian  Cucum- 


IndlanFlg.  M. 

14,  IM. 

Inillan  Hemp, 

Indian  Uolloui, 
"Indian  Faint," 
Indian  Pink, 


ladtM  P1|M,  IS. 
Indian  Plu- 

talD.  «e. 
Indian  Poke, 

144. 
Indian  Blee. 

IH, 
Indian  Tobae- 

Ind'lan'  Turnip, 
134. 
Introduced 


Isopyrum,  20. 
Iva,  IB,  78, 
Ivy.  Flve-leat, 
3*. 
Ivy,  PoUon,*!. 

Jack-In -the- 
Pulpit.  134. 
"Jack  Pine," 

131. 

JamaUnan- 
Jerusalem  Artl. 
JtTutaitm  Oak, 


Kale,  2«. 
KBlmla,Sj. 
Kentuckv  Blue- 
Kentucky  Cjif- 

lee-tree,  IB,4*. 
KIdner  Baan. 

47. 
Ktunlklnolek, 

Kn'otBress.  lie. 


Ka 


Indies'  Trewes, 

Lady-Fern.  175. 
Lady '9 -sup  per, 

Ladlf'f- Thumb, 

Lamb  Lettuce, 


Lamh-i  titar-      £onMMrM,4i. 


Laportea.  IM. 
[Loirpa.  88.] 

IdU-kspur.  30. 
Lalliyiui,  4«. 
laurel,  <nj  M. 
Laureatinui,  08, 
Lead  -  Plan  t.  4lk 
Leaf -cup  T8, 
Leather -Leal, 

Leatberwood, 


Lec^ea.  M.' 
Leerala,  U,  IM. 

LiaUHIHOAB, 
41. 
LlIf1tACB.B,UeL 

Lkntibdla- 


HADOSm  TAM- 

iLi,  sr. 
Ualanlbemon. 


Lobelia,  01, 119; 


MtMeaoO,  41. 
Jtediek,  41. 
jleliim|>Tnim, 


Hercurf ,  thre 
Meded,  123. 
Herten*ti,  lOl 


MiLKirom 


Mint.  101.  (IM, 

MiicUlla.  n, 

■Ucr-wort.  U. 
MUltrldate 
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PfeppcrBTUa.M. 


Mock  Pennj- 
roTii,  lot. 

MollufiD,  S3. 
HoDftrda.  104. 


Morug.  124. 
HnschaEel.Se. 
HOMBS,  T,  B, 
IS6. 

JfofhcriDort, 

HoontalD-iiib, 

B3. 
VounMlD-Hol- 


HoonMla  Rim, 


(Huigwilani, 

Jfulleta,  sa, 
Uiulf  Orowtoot, 


Neckweed.  loo. 

Nepinda,4l), 
Nell]  la.  4«. 
Nelumblum.  zt, 


Nettlg.(loa.)lH. 
Netlle-lree,  ■" 
New  Jeimj 


Nui-Kuah,  103, 


Oilk.  126. 18t. 
OBltenift,  Its. 
Oak-Fern.  1T6 

OAt-GrAM,  171 

(£DOttier&,  11, 


ODoamudlam, 

OfHKMlLOMA- 

UMLITB. 

OpbiogioMum, 


Oreliard  Orau, 

UBCniDAOBJI, 

One  HIS  rAM- 

tLX.  1M. 

Obobancha- 

ii-v.K. 
Orptna,  H. 
Orthocarpiu, 

w. 

ipitt.in. 

Ovmorrhlzb.  68. 
Oimundi,  lIB. 
Osirlnb-Fern, 


Ostrj».  If- 
OxuflB,  3t,  181. 


Piuileum,  173. 

Paruy,  M. 

pArAVKkACES. 


rAHOKTCHIS^ 


Panmip,  41 
PHrtrldge- 


l^nnymyiil. 
(103.1  IM. 
t^nthorum,  (M. 
P«aUleiuoD,  14, 


""pporwort.  It 
lUlmienioii, 


FbyMlkecB,  1M. 

WaaorAKiLT, 

lis. 
pickerel -Weed, 


K 


PI  leu.  va. 

IHrnptnul,  or. 
l^mpluella,  63. 


f  iMluews.  Ml 
Plrus,  U. 

FlTCHEK- 
PbAKT  FAM- 

Plisher-Pltrnt, 

FAMILY,  l». 

Plane-tree.  1 2a. 
Flahtaoi  ,a- 
CI'.M. 
FlantMO,  14,  M. 
Flahtain 

PAMILV,  W. 

Floutaln,  (Ti.) 

Pliilii'iiua,'  12fi. 
Fie  uiiiy -root, 


EK 


Pokewced.  tiS. 
FolMil«l».  n. 
POLimoviA- 

OKC,  IM. 

PoLUioininf 


FOLyOAt.A0KM, 


FolTROnmlDm, 

PoljBonam.  lU, 

Palymnla.  11. 
Poly  podium, 

PolTpndr,  174. 
PulyiBuU,  M. 


Punt«derlii,  lit. 
FopfiVamilt, 


Porcupine 


Potent  Ilia,  14,4s. 
Prairie.  13. 
Prairie  OloTsr, 

Prairie  I>o«k,T§. 
pralHe  Mallow, 

Fralria  RoekM, 
2S. 
"Pr»lrle__ 

Prenantbel.  M. 
Prickly  A'<b,S7. 
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Prunut.M. 
Fteral«B.  42. 
Pleles,  SI. 


TVUtFJMU.Y, 


Saruparllla,  ta. 


Shrubby  Tre-        Hple«nif«it, 


Rice,  UouDtaln, 


Pnnlane,  31. 

Furslsne 

^  Bueedwell,  lOO. 

PuuTWIII 


RariLlall.  12,1SI>. 


RMln-Flaiil.7«. 

KUBIACES,  ST. 


in. 

Rusb.  MS,  lM-3. 
Ru<h  Grii>s,  IW, 

KtJTACK^-, 

aai;tedfie>D,22. 

IS2, 
■'Sige."85,  H, 


SaxifrMia.  BS. 
SlsirKAQB 

Sax  If  rue,  W, 


Scliedoniiar- 
diu.  168. 

Sc  bo  I  lets,  lU. 
Sclrpiu,  IM. 
8eleiia,lB3. 
HcDke,  116 
Bcorplon-gram, 

ScjUh  ThMU. 

Scaurlns-Butb, 

SCHOPBDI^mi- 

■~tX,3S. 
pbularU, 

Bcutellsiia.  101. 
"      "■■  f,  in. 


Sea-9lde  Cron- 

laal,  IS. 
Sbikib  pa  kilt, 

IK. 
ftedie,  1G3. 

iBff fnella.  ISO. 
l[-hea],Ii». 

l^neca  drau, 


Rattlesnake- 
Flantaln.  110 
Raicleanake- 


Saxlna 


Slde-asddle 
flower,  32. 

Sllkweed,  lu. 
Sllpblum.Tt. 
8llTor-B«tTi,l 

SlijrriDCtilur 


SkuDk  Ctb- 
bane,  IM. 
Bkupk  Cumuli 
SIlppcriKlm, 
Smartweed,  lit 

SUIUCKX,  lil 
SmIlBClaa,  lU. 

ILY,  143. 

HmllBX.  143,  im 
Smoolb  LuRK- 
worl,  107. 
Snake-bead,  n 


Hporobolm.  14. 
100, ia2. 
HpriDi-BABntr. 

Hpruca,  IB,  la. 
Bpdboii  Van- 


BVowberrj,  iH. 
iw-(all.1£. 


Sp.LtIer-Dock, 

Spear- Ur»»», 


.iian-Huakl*- 


Stall-tree,  SO. 
StaphTlea, ». 
Sur-Cuaumbar^ 

Star- Bower.  97. 
JUr-iraas,  141, 

14*.  r4>. 
lurrrCam- 

MOD.U. 
Slnr-TMilte,  «T. 

*ur«an,n,7a^ 


ItelroDema,  ai. 
Itallarla,  n,  lU, 
ItlckiMd.  107. 
It1ck-tlffbt,li, 


ugarbcnr,  IH. 
uniTaDtlB.U. 


Keetl  Canary- 
Gn™.  lil. 
Beed- Grass, 


'■8»nd-b 

dand  Gherry,  48. 

Ssnilwi 
BaiiKul 
SaiiFcIt . 
Saiilpuia.  eo. 

.      SAKTALACE^., 


Banuuiaaria,  13. 


BHA1INACB*^, 


BlilbaDttiu),l< 


SaPI.NDACB£, 


Shepherd's 

Sblela-Veni, 

Shin -leaf,  ni. 
"Sliae-sulnga,' 

8lioatlnc  scar, 


X'" 


Splderwort.  149. 
Spikenard,  S,  S3. 
Spike- lCu«b,IW. 
Spindle -tree. 


tiplraatbes,  140. 


weet  Oleeiy. 
H>ut  Clover, 
ireetColUtoot, 

^'etFtacUk 


Svmphutum, 
1M. 
Sj-niploeupiu, 

Sjntliirls,  100. 


TAinaTitck,  10, 


Tansy  MusUird, 
TBp«-grus,  13ft. 


TbsllGtnim,  IS. 
TbMpluin,  82. 
ThMTpodlum, 


Thora,  62. 
Thom-applt, 


Tliura,  133. 

TBVNJtLBA- 

Tlaralla,  M. 
TJi;lisecd,«2,l8 


TlUACBS.Se. 

TiiiH,  an: 

Timothy,  160. 


Tower  Hmttrd, 
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Watbb  Sr**- 

WOBT  FAMILT, 

m. 
Water-Star- 

Water -weed, 
ISS. 
WBi-MyrtlB, 


Wall-Sower,  IS. 


Water  Anim, 

Water  Beach, 

127. 
Water  Chlngas- 

Jiln,  22,  192. 
WiLter.Creu,23, 

24.  ISI. 
Water-Crow- 

lODt.  IB. 

Water-Hem- 
lock.  K. 
Water-Bemp, 

llg. 
Water  H  ore- 

Watsblbap 

WaCerleaf.  loft. 
Water -Lily 

Water- LI  1  J, '22- 
Waler  Mari- 

WATEB-UtL- 

Water-MllfolL, 

Water- Nfmph, 

Waiter  Oats, 
l». 
Wacrr-Farsiilp, 

Water- Pepper, 

118. 

Water-Flam- 

IJ7. 

Water-Plan- 
talD.  13S. 

Water- Plan- 
tain Spear- 
wort,  18. 

Water- Purs- 
lane, K. 

Water- Sbleld, 


Wheat-aran. 
Wbite  Orasa, 
While  Lettuce, 


Wbltlow-wort, 


Wild  Baleam- 

wiia  dean,  4T. 
Wild  Bergamot, 


Wild  GcKHeber- 
wlfd  Hyacloth 


Wild  Lleorice, 
K.  87. 
Wild  Oat -Grasi 


Wild  Tobatfo, 


Wind-flower, 


Winged  Pig- 
weed, lie.  182. 
Winter  berry, 

9S. 

Winter  Cress, 

Wlnlergreeo, 
10,83,91,95.97. 

Wlre-Qrau.l«T. 

Wlteh-Orau, 
ISS.  (1T2J 

WncH- Hazel 

wiieh.Hszel.W. 

Wltlie-rod,  ee. 
Wollberry,  66. 


Woodbine,  OS. 
"WoodbiDe."M. 
Wood-Fsm,!?*. 
Wood-Grass, 
lii. 
Wood-Nettle, 

HidReed- 

rass,  lei. 
Wood-Kusl).  ■ 
H7. 
Wood  aage,  tot. 
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PUBLICATIONS  OF  THE  GEOLOGICAL  AND  NATURAL 
HISTORY  SURVEY  OF  MINNESOTA. 


i.    annual  reports. 

The  First  Annual  Report  on  the  Geological  and  Natubal  Hibtort 
Survey  of  Minnesota,  for  the  tear  1872.  112  pp.,  8to.;  with  a  col- 
ored map  of  the  state.  By  ^V.  H.  Winchell.  Published  in  the  Regents* 
Report  for  1872.    Out  of  print.    Second  edition  issued,  1884. 

The  Second  Annual  Report  on  the  Geological  and  Natubal  Hibtort 
Survey  op  Minnesota,  for  the  year  1873.  145  pp.,  8vo.;  with  illtuftra- 
tioDS.  By  N.  H.  Winchell  and  S.  F,  Peckham,  Published  in  the  Regents* 
Report  for  1873.    Out  of  print. 

The  Third  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  of  Minnesota,  for  the  year  1874.  42pp.,  8vo.;  with  two  oonn^ 
maps.  By  N,  H.  Winchell.  Published  in  the  Regents'  Report  for  1874.  Oat 
of  print. 

The  Fourth  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  of  Minnesota,  for  the  tear  1875.  162  pp.,  8vo.;  with  four  ooonty 
maps  and  a  number  of  olher  illustrations.  By  N.  U.  Winchell^  aanBted  by 
M,  W.  Harrington,    Also  in  the  Rep^ents*  Report  for  1875. 

The  Fifth  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  of  Minnesota,  for  the  year  1876.  248  pp.,  8vo.;  four  colored 
maps  and  several  other  illustrations.  By  N,  U.  Winchell;  with  reports  on 
Chemistry  by  S.  F.  Peckham^  Ornitholojjry  by  P.  L.  Hatch,  Entomology  by 
Allen  Whitman,  and  on  Funjfi  by  A.  E,  Johnson.  Also  in  the  Regents*  Re- 
port for  1876. 

The  Sixth  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  of  Minnesota,  for  the  year  1877.  226  pp.,  8vo.;  three  geological 
maps  and  several  other  illustrations.  By  N.  H,  Winchell;  with  reports  on 
Chemical  Analyses  by  S.  F.  Peckham^  on  Ornithology  by  P.  L.  Hatch,  on 
Entomology  by  Allen  Whitman,  and  on  Geology  of  Rice  ooonty  by  L,  B. 
Sperry.    Also  in  the  Regents'  Report  for  1877,    Out  of  print. 

The  Seventh  Annual  Report  on  the  Geological  and  Natural  Hibtort 
Survey  OF  Minnesota,  for  the  year  1^578.  123  pp.,  hvo.;  with  twen^- 
one  plates.  By  N.  H.  Winchell;  with  a  Field  Report  by  C.  W.  Hall,  Chemicftl 
Analyses  by  5.  F.  Peckham,  Ornithology  by  P,  L.  Hatch,  a  list  of  the  Plants 
of  the  north  shore  of  Lake  Superior  by  B.  Juni,  and  an  Appendix  by  C  L. 
Herrick  on  the  Microscopic  Entomostraca  of  Minnesota  (twenty-one  pUies). 
Also  in  the  Regents'  Report  for  1878. 
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The  Eighth  Annual  Rbport  on  the  Gbolooioal  and  Natural  Histobt 
Survey  of  Minnesota,  for  the  tear  1879.  183  pp.,  Svo.;  one  plate  (Cas- 
toroides).  By  N.  H.  Winchell.  ContaiDing  a  statement  of  the  methods  of 
Microscopic  Lithology,  a  discussion  of  the  Cupriferous.  Series  in  Minnesota, 
and  descriptions  of  new  species  of  brachiopoda  from  the  Trenton  and  Hudson 
River  formations;  with  reports  on  the  Geology  of  Central  and  Western  Minae- 
sotai  by  Warren  Upham;  on  the  Lake  Superior  region,  by  C  W.  Hall;  lists 
Birds  and  of  Plants  from  Lake  Superior,  by  Thomas  S,  Roberts;  Chemical 
Analyses  by  S,  F,  Peckham;  report  by  P.  L,  Hatch;  and  four  Appendixes. 
Also  in  the  Re^rents'  Report  for  1879  and  1880. 

The  Ninth  Annual  Report  on  the  Geoloqical  and  Natural  History 
Survey  OF  Minnesota,  FOR  the  TEAR  1880.  892  pp.,  8vo.;  three  appen- 
dixes, two  wood-cut  illustrations,  and  six  plates.  By  N,  H,  WincMl,  Con- 
taininfc  field  descriptions  of  442  crystalline  rock  samples,  and  notes  on  their 
geological  relations,  from  the  northern  part  of  the  state;  new  brachiopoda; 
the  water  supply  of  the  Red  River  Valley,  and  simple  tests  of  the  qualities  of 
water;  with  reports  on  the  Upper  Mississippi  region,  by  0.  E.  Garrison:  on 
the  Hydrology  of  Minnesota,  by  C,  Jf.  Terry;  on  the  Glacial  Drift  and  its 
Terminal  Moraines,  by  Warren  Upham;  Chemical  Analyses  by  J.  A,  Dodge; 
a  list  of  the  Birds  of  Minnesota,  by  P.  L.  Hatch;  and  of  the  Winter  Birds,  by 
Thomas  S.  Roberts.    Also  in  the  Regents*  Report  for  1879  and  1880. 

The  Tenth  Annual  Report  on  the  Geological  and  Natural  History 
Survey  of  Minnesota,  for  the  tear  1881.  254  pp.,  8vo.;  with  ten  wood- 
cut illustrations,  and  fifteen  plates.  By  N,  H,  Winchell.  Containing  field 
descriptions  of  about  400  rock  samples  and  notes  on  their  geological  relations, 
continued  from  the  last  report;  the  Potsdam  sandstone;  typical  thin  sections  of 
the  rocks  of  the  Cupriferous  Series;  and  the  deep  well  at  the  "C"  Washburn 
mill,  Minneapolis;  with  Geological  notes  by  «7.  H.  Kloos;  Chemical  Analyses  by 
J.  A,  Dodge;  and  papers  on  the  Crustacea  of  the  fresh  waters  of  Minnesota 
(eleven  plates),  by  C.  L.  Herrick,  Also  in  the  Regents'  Report  for  1881  and 
1882. 

The  Eleventh  Annual  Report  on  the  Geological  and  Natural  His- 
TORT  SuRVET  OF  MINNESOTA,  FOR  THE  YEAR  1882.  219  pp.,8vo.;  wlth  three 
wood-cut  illustrations  and  one  plate.  By  N,  H.  Winchell,  Containing  a  re- 
port on  the  Mineralogy  of  Minnesota,  and  a  note  on  the  Age  of  the  rocks  of 
the  Mesabi  and  Vermilion  iron  districts;  with  papers  on  the  Crystalline  rocks 
of  Minnesota,  by  A,  Streng  and  J.  H.  Kloos;  on  Rock  outcrops  in  central 
Minnesota,  and  on  Lake  Agassiz,  by  Warren  Upham;  on  the  Iron  region  of 
northern  Minnesota,  by  Albert  H,  Chester;  Chemical  Analyses  by  J.  ^.  Dodge; 
and  an  Appendix  containing  Minnesota  Laws  relating  to  Mines  and  Mining, 
abstracted  by  C,  L.  Herrick.    Also  in  the  Regents'  Report  for  1881  and  1882. 

II.      FINAL  REPORT. 

The  Geology  of  Minnesota.  Vol.  I.  of  the  Final  Report.  1884;  xiv 
and  697  pp.,  quarto;  illustrated  by  43  plates  and  52  figures.  By  N.  H.  Winchell^ 
assisted  by  Warren  Upham,  Containing  an  Historical  sketch  of  Explorations 
and  Surveys  in  Minnesota,  the  general  Physical  features  of  the  statei  the  Build- 
ing stones,  and  the  Geology  of  Houston,  Winona,  Fillmore,  Mower,  Freeborn, 


LIST  OF  PUBLICATIONS. 

stedy  Dodge  and  Steele  couDties,  by  Af.  W.  Harrington;  and  the  Geology  of 
Waseca,  Blue  Earth,  Faribault,  Watonwan,  Martin,  Cottonwood,  Jackson, 
Murray,  Nobles,  Brown,  Redwood,  Yellow  Medicine,  Lyon,  Lincoln,  Big 
Stone,  Lac  qui  Parle  and  Le  Sueur  counties,  by  Warren  Upham.  Distributed 
gratuitously  to  all  public  libraries  and  county  auditors'  offices  in  the  state,  to 
other  state  libraries  and  state  universities,  and  to  leading  geologists^ and 
scientific  societies;  the  remainder  are  held  for  sale  at  the  cost  of  publication, 
$3.50  per  copy  in  cloth,  or  |5  in  grained  half  roan  binding,  upon  application 
to  Prof.  N.  H.  Winchell,  Minneapolis. 

III.      MISCELLANEOUS  PUBLICATIONS. 

1.  Circular  No.  1.  A  copy  of  the  law  ordering  the  survey*  and  a  note  ask- 
ing the  co-operation  of  citizens  and  others.     1872. 

2.  Peat  for  Domestic  Fuel.    1874.    Edited  by  S.  F.  Pechham. 

3.  Report  on  the  Salt  Spring  Lands  dub  the  State  of  Mcnnbsota. 
A  history  of  all  official  transactions  relating  to  them,  and  a  statement  of  their 
amount  and  location.    1874,    By  N,  H.  Winchell, 

4.  A  Catalogue  of  the  Plants  op  Minnesota;  prepared  in  1865  by  Dr, 
I.  A,  Laphaniy  contnbuted  to  thtf  Geological  and  Natural  History  Survey  of 
Minnesota,  and  published  by  the  State  Horticultural  Society  in  1875. 

5.  Circular  No.  2.  Relating  to  Botany,  and  giving  general  directions  for 
collecting  information  on  the  flora  of  the  state.    1876. 

6.  Circular  No.  3.  The  establishment  and  organization  of  the  Museum. 
1877. 

7.  Circular  No.  4.  Relating  to  duplicates  in  the  Museum  and  exchanges. 
1878. 

8.  The  Building  Stones,  Clays,  Limes,  Cements,  Roofing,  •  FLAGOiNa 
AND  Paving  Stones  of  Minnesota.  A  special  report  by  N.  H,  Winchell. 
1880. 

9.  Circular  No.  5.  To  Quarrymen  and  Builders.  Relating  to  the  collection 
of  two-inch  cubes  of  building  stones  for  physical  tests  of  strength,  and  for 
chemical  examination,  and  samples  of  clay  and  brick  for  the  General  Museum. 
1880. 

10.  Circular  No.  6.  To  owners  of  mills  and  unimproved  water-powers. 
Relating  to  the  Hydrology  and  water-powers  of  Minnesota.    1880. 


^1 


1" 


r 

I    .. 
I  • 


W 


I 

H 


\ 


.   t 


